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tiPTtfprf^ (t'olwH'iH) 'Q 

^flt^ (C^IC^SWI) •\A^ 'Q '*T*kr G3f«m 


f 5 ||^ 4 *(gi 4 *K-i 

CIVIL CONSTRAUCTION-I 

*i«5 

^'Q^GJIR 


a|?#^ csiTs'*rl?l*^ ^ 

wti®i¥ 


CSTTS wsflSq 

’5fl?|| >>1<)<p|I5 (.'5<Ppi‘P3h IpT "ilTlW <P(.ei6f, ^I^?|| 






'bb-lo, »lRiRl®I'^iPiBrj'^ til»||<W,UW-iooo 
<P'^'<P Sf^lPl'S I 




•i3)^|sifi4’^'wr 

amsRsH ; 




^Wsi'srl'oD Ri*il^c®iJ 






^?®rtw*tt^ Sn«)«i '6 fe?r ^iT's?rt^ 2tc?rt^ 'sn^ i 

'8 ^I«^<n<p 1*W W 'srPR «*i<ci, nlRjqj R(.»)lo»i, <p»Hi<3ih ^ c.<i<p|<i 

wnT ^*ilciT 'ai<ttH I ^??Ttwc»l^ ^n:«t (7tc»f 'q 

f*W?f sW^sI? C^n??Tf 1^ (?^ I (7fC»f « 

^iR’lR 1^'»p|<) 'PiPp's I”*)* '8f»i*if^ i>lR,il R*i ^Ri I 4 <p|<ic.'t '^^«iltn*t 4lf<’lR f*W 

(•■^Iva '^I^'SPiPt ((,'o|(.<p“)»(H) 'Q iilR^r ((.'»lc.<P“i*il®i) 'awo PWspsr ^(.'o|»i(.<J *P(.5i 


PW3R SlfaRP I ’iRillflpi PWaFCSRI 2t^ 

^l%l 5 r <ifl^sil^ '8 Tii%r (c®tc^R) 

PW^tOTl Pw?l Tf^ '5«1(.'® ■51^ I 'ai'»j'»^*t >8 -qR.Rt'^ 

lil'^?, '3||'q<psp|^-^tPT SwjI^ 5»R'ap|fl ■g^SfSf ^ I WI 

'afsplft StlR)C<(> RvSaHviH^J. '8 SiPtfw W RRtSH f^'f «(1^ 

S'8§|R^ I 


spffitwpslt ^®TtOT*r ^»iwi?r ^.oosd wm?Rr ’fiii'^iw Rhi^^wj Pro%^ w 

^w=f ^^l'a<ii|ll Prail^ >21^ I Pw%<i^ ^snst^, « 

^WH»ll% ^ ’srp!% afsfPTsrlt ^RRsm £fRs-sft«rf^, 

fitPtfw, ^«ijPl<!>'si^i c«ti:^ «?F ^ ^<wiiifii, Tflf^, litRsr c^hi^j^Pth '8 (ii^<ipiPr 

C 5 tc^ 5 »Wsm^ Ti?r ?ros w 'arPR%, « R*^l\t 4 ii R^'t 

■sj^ 5cijl^ '2R*f •PW(.s?j '*rf <i)R(i).^ sIhIji I ^^enlwH '^tR^tR PW <P'^'^ HR's 

c«tc^»R1^m^ (S^ ’1-!)'^1R Pi'^loai^i catRsc^ wriR PWSR '8 c^ 

Pto^ ■ 5 f?j*ftsR >8 ’iRideR ■^ 5 c?rilR'^ ■st^i lii 

*8 ^CS?r S|c ^1 <PC,'a '3|f^ '3(91 ■'1*(ti( <1»C.'5I 8j<|»|**t 'Wf ^C®ll I 

<iHiw<i Rrw wrr R?®Tr sf^ flf^ i 

"sjRs w^ (?r c^tcR 's ^ij^?,'5no ^ RmR^o 

■ 55 ^ I Pwfk't? ■’raws ci'8iii?f igpu '^'Ri ■'i»<i(.'o P!c?r ^ >3#- 

RjjjRi C^tC^ (.<((.'8 ’ftCiT I ‘^<1<('®T <i^fi> ^R'8 '^[’R?r, 2tt®®T '8 lipfu^’s* ^RTRI to^l '<i’<il 

I ^fNrf <i^tl> 5iD*il, '^P’RrR, sRfPW?T ‘Pic.'ssf '3||'3 R<p'»I(.^ C^Wt '8 J^sf R(.f( '^^(.<(|p|'®l ‘PC.'Sit^'i 

igfpiit 'sd'sR^ »PinPf I Pm%T «iH(.-vtii ^ ^ csm\ '8 

i^'oi ^sfp^ I 


2|W''1<1 &1SJ ^l^t 

cruwh 

^ffR PmSR '8 C 31 ^, ■^»nw*f 











^ hswm 



4'|jSi<^*ih ’*n:^ 




'^»<t-9»H I'ol^-q^siH 





"^f^sr c«iKl <i|^. W) 


^sr^ pro 




TfwfTf »l»1«ll (Sf^t?) 




^li*l‘ cimlcsn^i ’ll’jfRc^s <]j<i^'o t^fofj W 


tflCfiliH vl'5(.'o-t^r 











io I 'spMT ^cs?" 


I wrr (sfsk) ^l^-w-f 


I ’1l’<(R<w'-t 




i'BS 








f^>olfi <1ar 


'olI$<p^?!T 






syl»ih 






C*rt^ 5^ '5'^ 1^1^ 




I IK k: U 


<jscHll« '^N*iH'o| 


'Mal^bl^ 



« 'PtlTft?!' 


P^eTfTf (^5|T^) 






r^pprl^i^ 



Cfff-'^sn^ c#*K 



w?ii«i 


t^ITO'RsfM' c#*^ 


R4I4 


^'«l<p|(.n ^]c5?r ’l!^ 


(^) c#*f5r 


CPfTflw^ t'^*n<r <p|t.'6r^) C#*t®r 


TFt'4W^’&5l^ C#*K 













































































































































































(Bricks) 


^ ^ Mr®f ^ m<^ ^’I^, 

■^\^m Pi<i‘'i<Mcsf ^?pit >i4w«i >£pm 2(c?it®R I -^^viiw ^smim cwf 

Wl'^HICSf (?r%I ^’Rsin^tiT ^ ^ C«tC^ «||v|n|R.j\i ^5R?1^ ^^3^5 

^(.w^ I ’^'©nk I»itif^'s'»lc.'<i^ R(,'8 k.<p hHI fil«»j Pi»iH •'i^i.sti *rl?l*tT <pn(.'o l 

(il ^»)TtC?f ^5RJ^ ^’IRR ^ 'ail(.eili>'ll ^^i!?rf I 




^^®ilLiCi*t ^ (i|<pfI5 1%sff*t^rfsf^ I 's(l^iw?i 'oili)'o|<p|<i <io<pn ^|(.& <plii*)in5 i>HI^ 

(moulding) CWR ’R C^ '8^C?I ^ ’irQTlT ^ ^©ti:^ ^ 

I (.*)C^'^ <i|'^ 'ail<p|w<l ^ ii|©M »lIX<P'o|c<l •>lNlc,'ll 'Q©fP3 ^l«1<Pi ^ W1 

^ ’Tt^Wii R<P?| ^ I 


^RJ 'SiCeTf »(|I15(.'© PisiPlI^ ^*fRR 
■^. (Alumina) - '*1^^ ^o-«o ^ 

■^. (Silica)- ■“ToW <fo-'5so 
*1. ®11^ (Lime) 

'5(13RR 'sisiIr'© (Oxide of iron)- *l's<p?il S-'h «ft 
®. 'SRN^'pRt (Magnesia) 


^^i)Rt'4» RsiPlR^ Rhl^lH: 

i. "STlI^ a|^'o<p<i®t (Preparation of clay) 
i>hl^ (?TTrt (Moulding) 

«. C?rtOT (Drying) 

8. C’fl^lWl (Burning) 

^ Pllwi <p*i^i<p‘*R-i 


G3f«l1^5Ul5r 

>j_^'ol(.'’l CTU® '*I«tT- 

(i) ^ ^ ^ wki ^Iwl ^ I 

(ii) 







C*11V^lMlRD*l ^ calw csrtfe^ SifaRim «l? ^ C^I^IWIRDh ^ 

C51OT ^ ^ I ai-^ ^ ai ^ wr 

(?rc^ <ltc?r I (?r 'Sfirr’M ^olft ^ ai tRrc=^ ^ ^ i 

t’ll'ljlwl ai SJW1? ^ Pijf|‘|<p|(.«t «ttc^ I iii(.n<i(.<p PiijRiR^ ^ 

^ I 

(^) «t«|>r G3l^ ^ (First class bricks): ^ ^ C5f^ (.»)lc'»'» (table moulded) 

^5rtpf»f «(i^(^'Si ^ I i<i^ ^ c^eff '^i'^?. c^iM w I ^ 

RiiJijH ^ ^ sjff^ ^ (superior) '^\m 

*i'g(,»i<i ^ I 

("•I) R'Slii G!|f^ ^ (Second class bricks): a| s(WR ^ aflS® wlTO'a (groimd moulded) 
i£|^ ai®i5ff 'oi'Giy C^H^SR '5^11 4? R»%U| ®rsi^ ai'^ 'ai|^(^ «ttc^ | i|^ *t?R5t?r 

^ ^pIcsm <ij<i^l<i <p<il ^ <ij<i?i'© ^ I 

(»t) '^'Slii G3f^ ^ (Third class bricks): ai stWR ^ afl^ (,»(I(.■©'» (ground moulded) 
ai'sM ^cB?r sPt^^ C^l^lwl I ^ ®PR '*1^ ai'^l C^®tt «1^t «t1i;^ i ai ^ '*lfw 

®tW5 ^ ^ I ait ^ 7ntft?r«t^ ai^ 

«MilCiil®t3lc^ ai^^ (?N 1 i?T ^ ^*rt^ ^ (?r*rtCT ai tRCrR t5 i 

(^) G3f^ ^ (Fourth class bricks) : ai i ait ®PR 

ai'^ <p|(.'il ^cs?r ^(.ii I ai t& <iR aRs ^|V||V 4 ^| ■ 5 ^ vsl^c,®! '^'t '“1^ '5^f 1 ait t^ 
’Tf‘tR'^5 ai%«fB Itc»iC'<i 1%i%, ClPl^, ^ i ait tc5^ 

WR5 'SR Ru'as «fti:^, WT '^s'^R® ai'8t:»it afvR G3f=R tc5?r CBCITQ (Rf% *lf^*1l4l I 

RfteTlOTC^ '^j|'®l'^ BDS 208:2009 Specification for Common Building clay bricks (Third 
revision) ai<t^ ’R’jt (f^®A®l^) C^Pl(»i‘(.<i‘‘H (specification) fi|f^ tc^^T 

*l^®f ^ h.<t tl^ ^RJ, 8.(t t^ aJt aiR^ it.8<t tf^ ^B5®t (ai-^ai^ ai^^ ;^8o x i^o 
f^ X ‘to fsifsT cs|@?s ai^C^) ai^ ^TT^RPI^ io tf^ ^^Rf, (t tf^ sft 'S tf^ «i»'®l RPliS 
^ I 'SRTRi t^ f^ ait 1^^ RltcsR tc5^ 
wBc?! ®n«®R^ I 

i.8 RI«:t '6*ft®*f 

fiW C3f^ tc5? ®«ft««t8 

^j S'8»i'SP(,’^ C’ft^lWl, I 

'3ihl'® <MC«i «i|st*iR 'sre®T ■»Rr | 

V *)R Rt R>»il5il®M *(RtM 'S RSJ^ 1^ 'ST^'f »l?r I 

^ c,<p|(.'ll '*pf6«T Rf «tt^R Rt I 


(0 

(ii) 



V 'WW I 

V (J ^ 'Jj (,<p«i(.<n ^5tCS ■^Tt I 

^j '^8 ^iRt's va^Rw <)Nw 1^ '8«5r(.i'si ^,0% >fl<l (?^®f ■^5c?i I 

^ 'S^ aooo C^sflf/f^.vo 

^ TSFtf^?, iHo C^flF/(7lf^.a (’t^), 1^ i8o C^flf/(?rt^.a C5C?I ’fl^ 

^ I 

Gg%^?Jj?r ’o*tt«®ts 

V i£l *RICT<I ^ all«® wk'avB (ground moulded) ^C5?I 'of&Rr C’ft^I^ ^ I 

i£l^ R>al5l ^PR '55?f I fiRsf Gflf^ »)'®a I 

V ^?.R>a^l <phc.i> »il(,®i<i 'src®t I 

V ■'llf^ C*fR®R5Wf sfRT «Pt I 

V ^ (.<)’^l(.*i 5,(5<1 *pk®rs *pi)l '5^ (PRIW ^ i 



i£| *RICT?15^ally's (RlC^ (ground moulded) 4'®^! 5c5^ |Pk*M C’fl^^tC'Tf l 

V ;fRr '(55T ^SPR '0|i)Jj<-| 'Q (J^Ht ^ i£|'^^'5|?R | i<RS '*ll'<ll^ •9<l(.«1 '#K I 

V al®!*?! "*1^ wi ij) 5^ ®i<i''li's»'®i (?r«tT ■^fr i 

V ^ '3I3^|S1 ^1WI®WIC'0 (?r*tlC5T 'Olft ^ <u<i«i'a I 

V JiR<p'oi(.<i c®iiv!?iwi, rw? Ri^f^ '^trtsi^ ® I 

V C^II^IWR ■’PR 'qRR's» '(sk’l? WT *1^^ '5^ I 

V ^8 ®frf^ ^5%?! <11^ i(?% lilR (RR ®flf^ (?^®f '^Tt I 

V ^.80 C^»l^/(Pl1^.^, (^), 1^ i'lo C^f®f/C5rf^.'a C5C?r ^ ’TRR 
^ I 

^j ^oI^STTolW C’TIv^ I 

^ ^ ^«P1131R «11?T (R^ (%) ^ ^ I 

V 55 ^*fsi w I 

■sj ®rPpRT-®rt^f% ^l(.<p I 



8 




i I ^sm ^ c5f^ c5(ic^, ^ ^’TRf <ros^, »hi5*iR^h 'H'^k ^ 

I ^ >1^ (ii'^^^srtii^'srtc’Rr i 

'5 I ^ ’1o~^W 'olhl'o 'src^ C“tW I 

8 I ^ ^ ^ 1 £)^ >£i^K (void) ?s|^f 

^5^ I 

<t I ^8 <111^1;® 's^Rw at«l^ G3f^ ^ %st^ 'swi^ *l®'9nl ^o c^, Hihf 

(2if*i5i^»i^«)>5ii ^^«ti;^(:#f’rrf^c«fm^^s^^!t I 

>551 ^ ^re^ft ’if%srf®f *1^ ^5^ ^rtc'o ^ fror 'oils';? <p|sc.'i t^lwl ^ i 

^ I «tc»rf ’1 R<i<8,i ■»p»<'s| ^ >ii^°'*1^ I 

br I ■*1'^ (,<p|(.ll CSfC^tC'o (i|'^ ^ ^55® CTM C^ ^ C®C8 ^TtC^ ^ I 

c9 I ^8 'a,R(,fl iTNI^ ’I? ^Rk's (.4l(,il ^IW ®R*f WSff '^TTf C'T'*tt '*ItW ^ I 

io I *RJJ*RI (.‘Pit'll ^g5<i ilptf%?, i8o C^5lif/(?lf^^ ifliT C5C?r ^ ^ I 

i.'jj *ili 'H31 '*pI ^ R*^ 

(.‘pk'il ^ Pi4^l*)<p|(.'i5f RsifT ^ RjjPiR^ ’ifl^1'®i®rf ''iHh'i <m(.'® ^ i 

b I ’flf^ C»ft^®f (Absorption): ^ ^ 'S^ '8'Stl?^ CBCg ^to 

c#r’ft^c»fm'fw^^i 

I iIFtf*t?. (Crushing strength or compressive strength) : 

(il'STPiT 'sfHi?r igRT *ij|<iM'59c'i -spc^at^ c5f^i tvRw^i ak?rt^ ^ ^ ^ ^Nter 

'st'ij nw>l ^st*p ^SijBlfw 'oc»i*5i "T" 'fl<r »i(.'o| <P(.<i 'tl'^ RSI'S! '®5 R(-'® writ's ^t<i, '*rfw ^ 
'etc® 'sK(.«i c^W ^rtw >ii1^ 'oH ^ I 

« I <i»|fS'ij'o| (Hardness) : 'il'^ ^CB?I ^ Tft^f i>fc® isl^ '5^k'5 

^ Trc«fs'*1'^ I 

8 I gft^ «TO®t?r (Presence soluble salts) : ’llPic.'o ^,8 's^Rcsi slN^ST C4lwl 

^ ■‘llll ®l<l'l OT*ff ‘ik'SI ^ I 

(t I ^n^-'5il^ (Shape and size) : ^ 

^ I 

'b I (Sound) : '*r*t^ ■'tCST ^si,^ ''l^’°’l?r 'silvil'* ^s^rf ^ 5 ^ ^S'sl^T ^Rsplsi ‘il'st'ilsi "srosT ^ *11^ 
cnwjik^i 

*11(Structure) : ^cB<r *1^ (homogeneous), '^I'^ 'I'oR^'i '©tCPTf ^ l 



V I (Colour) i ^ W0& tint's '!i^ '5iw 'oKw iii1& 'olwl 

^1 

^iCBrO fH'^ 4W 'serCH^ ^ ^ I CT’FT: At^’W 

^'S^ 1^ ^ C^ I 

^«fRM «|^1®|VS '8^; lil^!».® ^ 8.tf ^ <H^ ^ i5l*'4M (^« OT. 151 

X i^c3# X o (3#)^cB?r's^«lT?r^ (8) c^ I 

■si^pn? -^o prfsj X io P# X io (?lf^ (WTPI^ ^CB?I '@5*14J15 '8.(t C^ I 

b.v *1^1^ ^ 

^ 'sms 'siifl^^ <w OT wRMi^f ^ (7ft: ^SCTf>^ ^ ^ I 

<pi5il(.*il'’l's Rtsi>*it ^ CTt’^FC^ Bf’o '^I^ (architect) I^t*fH*il5i ^IstH RtH<i *W5 

fti^^TQ PHf I RtH^i *1 SI(.*151 (.•iIto'b ftf 'oilsi'ol^lsi @t®f ^ (HHI^Rsi ^wi 

Nj^^lwsi ^Rtsi *oiliH I Rw RR>^ si?5l?r ffeJT cw@?it^iPTt! 


COMMON BRICKS/SOLID BRICKS 

1 standad brick, metric (European) 

2 standard brick, coordinating (European) 

3 flue brick, flue block, chimney block 

4 modular brick, metric brick (European) 

5 cuboid brick, soap 

6 standard brick, imperial (British) 

7 standard brick, metric (British) 

8 modular brick, metric brick (British) 

PERFORATED BRICKS 

9 perforated brick, cored brick 

10 perforated brick, cellular brick 

11 hollow clay block 

12 air brick, ventilating brick 


SPECIAL BRICKS, SPECIAL SHAPE BRICKS, 
PURPOSE-MADE BRICKS 

13 hollow brick, cavity brick 

14 pre-chased brick 

15 lintel brick, beam brick, channel brick 

16 frogged brick 

17 cove brick 

18 stretcher plinth, plinth stretcher 

19 header plinth, plinth header 

20 cant brick, angle brick 

21 squint, squint brick 

22 birdsmouth brick 

23 angle brick 

24 bullnose brick 

25 cownose brick, bullhead brick 








COPING AND CAPPING BRICKS 


RADIAL BRICKS, ARCH BRICKS 

26 radial stretcher 

30 

featheredged capping, 
featheredged coping 

27 

radial header 

31 

saddleback capping 

28 

culvert header, tapered stretcher 

32 

saddle coping, saddleback coping 

29 

culvert stretcher, tapered header 

33 

half round capping, 
segmental capping 



34 

half round coping, 
segmental coping 


ffell i.is ^ 













fiW? 

^sflw, c^, Shill'S! 1 

ctH^, <pI<P^I^»(Rpo '^R®f itl'^ Rww 1 

■^?|3R5? C«fRlt t'oUtvo 1 

cdPi?^ 

'^tCSf, ^spi^ ^ (WTrl?! W ■qj<)Rh 

<p^(.'® 1 

c^sii?n c^n^ i 


<p1(,'st I 

'QTrfsi^ 'i^c<p 1 


^1^1^ cm\ '£^9c^ 

C^fM "^Ic^r 1 


c«fRrf 'S's^ 

<;j|'5’<i <p|c«t 

■^ft^ ^ (Perforated 

Bricks) 

C^ ^VI'SIC'O ^ <l4,*i<l>lll (TRIM (load bearing walls) %>1M, 
«iwsf‘t CirTTl^r (partition walls) ^ ’Wi?!®! CfRII®! 
(panel walls) '5^1 ^ C^fS 'S^ 

WtC=T 1 

t*)*l<M 1^ ^ (Hallow 
Bricks) 

'o<i(.*m ^liT C*T?rl®r, 'oi'»)'a5lH ^j|(.*i®i tiiiH 

HjCTR 2|I«<isii<p Rw(.«)'a <i)<i^\s 1 


t^l!5 (Ttmsra ^<113? ^ (^m 

<P5ll 1 

Wl^ ^ (.lolc'i’a C^NIn ^?,<p|'a\«n<p 's srHHI'Si 

t'oRiovs 1 

^snfilet^ 

^ <P“H|5'® 'STI1?f ^U1?rlWC6^f <p|(.'ssf <ij<i^'s '5^f 1 


<li<n?s^ 1 


^lP(c*l^ <pl(.©r ^Ri?i 'Sf'Hj 1 


tijpC'i'sr ^nf^ W{^ 1 





















b- 




i I ^ ASIC'S f^? 

^ I ^ <p\o '8 ? 

8 I 'srt^p'f ^c6<( '0 ||<p 1<) vSSR 


^ I R(."1*( 5.<.^<i 'll*) c®r*f I 
^ I ^ li(.<p«i (?r< I 
'SI *iI5*(i*f *p'o? 

8 I aW^ GJlf^ M*f8l I 

^ I ^]C5?r aj<p|<i(.'»n <Jl^ <p<il I 
^ I ^CB?f '®«ITs«f 1 

'O I ^uJ^l 5fl^ ^31^1 I 

8 I ^CB? «^J<^^l$l I 



i I blw®it ^1% ’TIItHt 'STM, %rHT (TfTilsi 

C«tC»R I 

^ 11%!^ 1%sf[®f I^(.'>l(.<l C^R RRSt 

I CTR ^ 

«tl ^IWRIW^I ^ RR§t (RWm ^’rRre'OTT ^ I 

^ I RI«fl lii'^ ^sro R<p§i rr (RR I 



(Sand) 


'8 ^ ’t^rtcef ^ I 

^ (?ic»t ’tr<3Tit '*rm I c^ c’fi^ ■srrf^ «tw >^1^ 

i<i«p|<i I 'srsoM'^11% '^I'lc.'iti R'®lQ'® 'oiImIo'iI ■^■^PTf I 

^ (£|^ ^5JW5 ^ ^ ■siljRr, ^ ^^JlfitW 

^seff t^lfiRyRf C^ '5R?^ ^tf^ I «I'^I«(,'S «IT^ ^lf^ 'a(h^l'S<(|'8tR'o TF^nWI? ^1^‘t 
*tw?r I I»ito ^Tf®r^ gj|^i^«p ^(.«ii: 

’jt'^'S ^iPl (pit sand) ! ^il *RIC^ <llPl *(list's ’IT'Strf »(lfi><i 

^ ^t's i ^ RuR R(,i>^' sR ‘pc.'si iii sRjfR ^iPi ’it'8^ '^rt?r i ^iRi 'slvy c^*l1^f^ ^®tT 
iflR^ I ^ '3 I ^ ’tlf^ ^ 'Q '2®R 

%?( CK@T (R^TTt 'StWT I <lll»n'0 ’W«f «tw?( 

(Rf^ <ij«i^'s '5^ I R(.»|<) ■sPFiT '3 '¥s|aF5 t'»R(.'s <ij«irI<i ^ ^ i 

•i%r '^iR (river sand) : >i| ■^lf% ^9SR; i '^tf^ «[f% 

C^HI<Pl<l '3 ai'^H iiHI ^U'o I <i)<i^lw<i ’Itf^ Rtii ^jRT sl'aPi Rtil ti>(.«l C^TTf '5t®I I 
^iPl tint's SftTf ^fRt I (.■'ltR'5( ■^^<1 <ll(®l 'Sfl‘ll^®l<P wPt ’|I^*(>I<1 <?lk<p wPlll ^Pk'Sf^ 
<ilPi <ij<ir| 5I '^f?r <*lk<p I ^Tf^Bl^RT 'spi®rl?r ifl <ll®i R(.*t^ l iiHN ^iPi ?s?][3K5?f 

<p|(.«t'3 <P<ll ^(1?( I 

(s®* sand) : '€tet ii| sW? ’ft^TIt 'JHlT i rI'i<pI ^pra 

Tfw ^ sit§^ I wt ^ *11^ i£it ^ ^i^[srs5i 0^ c*im ^t^ksrn^ 

JljI'SMC.'S, '1<l(.Hn 'SjRR'f 'BRT <<*(.'3 <p|ik»ll3 <P(.3 0<PC.®t l '^<p®l ^Phc't 2|c.<pl*l®r 


Slt^f^ ^71 ^ am ^1%^ ^<lg^ (foreign materials) ^ ’tt^TfT 

^ I ■^W, <lt%, Wf, 'siq (mica) 'oi'ul'U 'Ss?^ pipit's 1^1^ «tk^ I ’R <i|P(.'o'r 

‘if^s I 'aiqt3> ■>1^,C®t liR 5«i^ (3fC*t CS^Tl ^ I >i| 

^??*f <llP(.'o C«k^ ■^fRT 'Js ^*1 ’•1^0^ ^ '5 'oM 

C5C?I (Rpf ^ I ■qiPt'o c,<l»lWl C»fW «fW '55^ ^ I ^iPt'o (R»f 





io 


^sJSFCS^ ^rt^Rf I Pi to <ilPic's 

<P^lW ^’fRr <P^ll ^t®ll: 

<#RSett: C^r5??r ’ifiTO ’fl^ (?lt I ’Tlf^ ^ *11^ ^ '?li1f^ 

OT*tT ^rtR wi'ot'i^ *nf^ CTHf W I wl'o'nlot*? c?rc«t f^C«T OT«ff 

wi'sMfi 1 e 5? ^?ii?*r ?5tm ^ i ^ c^ ^iRr « 

^liil-sl br:i voC^ C^M '^lE^ ■^lf% Pi^H^lterg ^ I ^ 

■^Rrf W’l^n^o Pi3(l’-I'<p|tet •<P'9t'a I 

i. iSf^'i'atl's c[Bt5 ‘^iPl Rtii lil'^fu ?E5^ t*ll'o®l ^ <pR I ii|*^<p ‘Ppv'P OTt^l^ 

CE^r fe?r mi^«iI15^j ^ ^ w cii^ i ^ *iR«i'®h 

I 

- '*if^ cw^ff ■Jim OT1^^ g^ ^ cm\ ■Jitw iat;® ’tm< (?i^ i ^sit 

^iPi ^^t<ll'^ I 

- ■jrf^ cpr»iT ■Jim OT gE^f w&j ^ '®im ^ ■Jiiw ‘At:® ’immi *i%it®t ^sm ■'im^ 

J[Rr RsfH^pIter <ij<i^|<i '^mT SB's I 

- jrf^ cfjfi "Jim OT gwf ^ ES5 ^ Rtoo?, 'si^t«i c^wt Jiiw (71 'fsR (mf^ 

iJi <ilR ■^m^K^m iJit<p<(iwR ^si^EJit^ i 

wf: "E® ^ jnl% ^ to ^ ^jrmmj ^?.*f 1tom ®imit i ^ wrt^ 

^51^ ^ w iJifi:® ^ -‘ilPicvs ®R«t E?n:^ i 4W ’llf^ tom g^'f w 

’fito ftot ^ 'ai^'os ■^sma «i^'m ■Jim i 

TfHm 'a(l*?l'a <llleic<p 1^ (2ttos ^ ^ ■Jim I'Jf^IT:- 

i iftoTTHmtol(fine) 

I tof (medium) 

'S I (Tlf^t iHIo tor (coarse) 

i. 'tor 'tom tor: >n jRim?r tor to ^ i i'js ^ (ASTM) toto (to®? ^) 'swm 

c<^H 'oi^Pi^ ^i<pt<i'm I iJi <(il®( ^*rm®t^ 'a(i'at'9?i <p|t«t ^?rr ^ i 

mto tom "tor: (ASTM) ■5m[to (to®? i/b'^)toR7r c^tot tomtom mi :£i 

<(iPi ^sTm®?® ■’fl’<(Pi<i «t*ij (I'oR ■jRtor ^m^m ^mr ^ i 

vs. ctottom'tot: 8 (ASTM) toito (to^ vo/i'b tf^) "tow (:^tor to*ft tomrn i >ii 
^ifs? ■^^fSpcs^ <pIr»( i£i^t*fs f^t'^t<i <P5ii '5^r i 



CsrfBt« 



c!#t?rtf% 

f5<p*i <ilRi 


8 ^ (ASTM) blg^lHW (^11^ 'S/b'b tf^) 
(.‘pk'il ^ 1 

b'Jj ^ (ASTM) bl^l.Rc'i (3lfe b/Js 
U^) Fiwr c^k=k «(il^ ^ 1 


>i\ *1WR (F.M) c^.oo 

■il? C^ 1 

^if^ra ’8^?:^ (F.M) 

b.(t ’f# <«? C#f 1 

vs 

■^^OhClJ^I -Jpi^ i£i^c»1i; Rc>im <IJ<R|<I ^ 
^ 1 

'Oil'® (,5151 ■^ksf 1 


^iPin 

<llPl 'i|<Pn> '0|‘1J'®»( I I^to <lll®t51 S|<p|(.'S|<i <|)<|^|<i 5c«l^ <P<|| ^(.«l|: 

• 'S(5lPlt t'oRc.'S I 

• TOi 's I 

• RRjjj 2W?i t'oRt'o I 

• I 

• C*f (.^Iwl 3i,lc'i (.■'ilPi?.-'^^ ‘PflC'o I 

• (f^oixi) <rw?f sR?rw <p<i(.'» I 

• (.<p|(.ll (,<p|(.»)l GFl^^ ^5?It I 

RjHlH'Plt'St <|J<1^'B 'QW^ ^S^sC^Tf '3 C5^ 'a|<l^l<l ’It^J I «5fTOT 'Q^ 

i(?8o cstt^ i'tooo C^sf|f/«|r(Pj'5|^i «ttc^ I cssff -^ifii^ vstsr 

C<?tC^ ^ooo (.<pl^/<i>il^'i3|<i I 

(Fineness of modulas) 

<ilPi<i '^'^'sl'si ®®ftw 'ii<pfi> ^Ist ^t'fi I *£!<[ ■^Kk<)j 'sil<^l<l 

'^lf% "STiOT ^ Csrf&f >iHI<l ^ (.<Pk»il *q<ic.»i«i 

^ Rw*! ^1 '5^11 

ASTM 51^ 8 CSk^ boo ( 8, V, i'b, vSo, (to 'Q boo) *IW’m 

((7PR- (too afR) '^if^ (t boo ^ Tjpsr ^^(,<i||^'s ■*l'»<P'Sil ^|(,<i$i 

boo w ^ ■Jrr ^ '©«ft^ ifr?? i£i-sr ^ i 

<pk'8w '8Trt¥'iiRPi1i>, I<pPiPii(. R<lt*(R><p ®ito ^1f%r '^■^'oio ai«|fw ^ ^Tk^ i 




















slist's '^*lBr vSHlijli 'oiifl'SMw ^Ri <pwi I Pf s|f^^& '?**fRr ■^tAo 

^*Rr aJOT^ ^1^1^ 'ail'Bw ^ isi^ ^if^ ^s*tr8WT <irc^ C«ICT ^IFIW ^ '*FOT 
^iPRf^flTTSST ■'#1^ ^ I ^^^*fl?r TS<11f ^ 15^ ifPTBr C^Clf sJRT 

*|R»(H ■I'O’Pfll ^o (?tc^ vso ’St*! CTfBt ■'ft^H^ CT^at ■^'®<wi| io csfw itt- 'St*t «tlc^ i 4 

*iw»llw <ilPi« '^11^ I *11^ 1^1 w 1*1 Wf ■^ll^ ’srra^ 'Sert'm ■»1 «<m| 4 wT*t 

*r# *ii'?c'o *fiw I'^’^R’srRw *1# (S)PiBt st^t ^®it^ *i^tsrK ^[Aotch 

*lfS’8 st^r*t CSC® ^ ^tc®f I WT *ilft*i •^l«<i •>il3»iH 

’SIti?! I 4CT* ’JRCStM "sat ^ I lifSt?^ SS ^ ‘iRl *111^ 1^1S|® ’SltlSSf >£1^ 

•ttSflT^ I 

<tlPM f»l5|^®'^^ iaM& *ifhFt I 



*ft1^ ’r®*I^^t1^ 


^IPI 

ffejt '’?II« ^*feRf 

i I (£ 1 ^ *tiar <£w c*r'^iR *ill^l •MW5(W^1^ <£Br'^-'j'S]?iK'»i i 

^ I Sbb'Sl ■srMt ^iwt, •# ^O I 
«I '^tR *nat csics c^’scs c^rewf^iFiT i 

8 I HlmllJ ’flRRw ^ ^5il ^wl I 

4 1 '^iR ^tat *111331 iJRt ^piT 4 £r?, t£R5j& w Rc?r »i1\glCftt'^it i 
SI <ilR*l Sbbsi >il*lT^jFiT, «# C»lR I 

^rlRiiRpR = = ^4% 

^IWT'^iR^ Res W ^PTti 

> I ■sil^t'o *1^“! 'Bfi'Sio *i*Tt^<n^c® *fi?iw ^'^£*rt i 












































'0 I (ii'^ iiHliiK ■55^ I ^ 'S '2 ®?^I 


(f-1 ^ 'Qi?i®r (Pit'S® 'spift^ RR>»| 'ail<p|w<i ifW RFl'3 1 

'!s I i.(f C®tC^ '0 ^*)T I 

’\ I aW<f ■»pI®<pI<i<p 2®?^ lil'^ 'oit'st'q ’IWI^ '5^ l 

Tor I <(|(5| «jfir ^t<) I ®t<l ■<IJ<I^|R<P t’PWl '*l®<P<ll 'O C^IC^ 8 I 

c9 I ^5IM '^if^ <(lPlt<P C5^ '55^ I 




i I '=(^<(1^ '^1%r (23f®rt^^ c^ I 
^ I '^if^ ■»pf®<p|>si<p (?K I 

'0 I ■^(Kt ^5(*[*nft ■^if^ (23f®tf^^ I 


i I ^iPm 'S'sf'i <p®? 

^ I C^W?I ? 

'01 ■'jiflis c®r*f I 

«t«t 

i I ^ipRT ■qj'qRlil I 

^ I (?rf&f 'a Ib^ I 

't> I I 

8 I ®tM ^tf®Rl 2^f^ ^teT«t I 

*IN*i,'?l*^ ^ftc^ ®l^i 1%5rt®t 'Q ’ll^lii '^tc®t5 ®t»ij ^iRi R»»(t® ^I'stiw 
'*f. ^ R»*iW»i? 

iHh ■^l1%‘P5ic<i*i? 

<(lPit‘P '5^ ‘P^it® (?f l^'o *ftC<R ^ ^ I 



(Stone) 


«8l^^?l| *||M I CT’H- 

■'srtsrtOT^ CiiC*f t'sl? i£|'^?, RiTl'-Wit'st f&’PT %'>1W «ttC^ I 

C3ll-Ht<i) W^ OT ’fT^RJ ■5^r ^ C#l?f ^ C^ catl?q5 '!>||vht|R^v4> | ^ TsrsjjUsr 

■'1"Hl<^ '0||(.®iIi>*iI <p5iI ^(.“iI l 

*tm 

’ll?!? '6 ifl? I <it?Rn '*rf^ 5 iI'»iI?)R<p C%f '55®rt I 

st^f^aiT«1¥rt^M^’iTsra’rf«¥r^ri?ri ’it«i?ic^ ^iwi ^ i 

’IMCfRT CilPlR'4»l*l 

al-^RiCVS stT« I ^8 

(^) ^-'olI^'P G3f^R'®l’t (Geological classification) 

(«f) GSf^R'oH (Physical classification) 

(*1) ■sihl?(R<p GJlPiR'ol^ (Chemical classification) 

(^) ^-'o|I^ cdRR'ohi: (23f®tR^’t 'ai^-'ilw RjiRiRr® '*iRr: 

^ I 1^ (Igneous rocks) : ^ul’HI (^rf^ “Wif) ^1^ 1*W *11^ ^ I (TPPt:- 

I 

^ I *l1»l1Si^ 'Pl»It (Sedimentary rocks) : ^■fll'O'i 1*1®!! ‘^sTf^ «llS« i 

(?raiT- aik'o®!, '^jl’ac.'^H, Hf’Wsf I 

'8 I ?li’1lR« 1^ (Metamorphic rocks) : ^ ^ 1^ '8 'StC’f 

(:i)Ulcvil<(R"Sjtvin wi ^ ^ i (?to- t^liil'iJ'R'St, c^, 

■sfUT^r I 

(«t) C^ C2|f«tR^ : 

i. 1^ (Stratified Rocks) : WT 'SR^ «l1t;^ ‘Si^K WT 

liiw'SK.^ 'o(i®ihi ^ '^nn I (rsh- ®ti®if%^ 1^ 

ftsiT (Unstratified rocks) : ”^1^ WPTRR Rt frPTtwm ^ ^ i 

(RSR- (ARt, ®ll®if®i<p Phi ^-'^(.<p?i •I'alovaR ^t?rf a|'a|R's | 

'8. PHT (Foliated Rocks): (.<pl(.*il >^1'^ RPt^ CSQ& ®l'5l?r 2R*I^ sl1C^ I (RSR- 

^^II'ssR'oPHI I 



(«t) (zlRR'tohi: (ill: (2 |PiR®w 'si^^iiw ’tWiiw 1%5#'st’f ^^ I 

i. ^iPietlvs f^HT (Siliceous rocks) C^ «rtt^ I 

'oihRl'Qid'srl^'s 4|<1CH fil'olR'8 ^ | CWr- aihl^U, (,<p|il|u(|R«f I 

'^. '^sWW^E 1^ (Argillaceous Rocks) <phl<i i 

I OT5H- c^, «TrfcB?ri^ i 

' 0 . f*HT (Calcareous rocks) <l»iMf>l?llV <l»l<Wi5 <it1i:^ i 

^Qw(.*l5r Pi'®'a <P(.'5i I CTSR- »il(.^®t, g^^TNU l 

i I ^#1CSIt: ’im 1«f%, CiTlH, 'm, OpB, 

^ I 'S^: OT <>I^RV|1W ’11«l?( 'St>l^lwl '5|M% ^ C^oM I l!5 ^ 

<p«l <^1^?. wPi?, ’rw?r ^|<| <p<il I <p(."HlRt5 »ol“1*ilR <)(.®i i 

© I t'^hs Rl^ '3||<llPl<P, <llRIe(j<P <P®l<Pl<l’^hl<l R»||51(.'®<1 dPtif i>l<P(.'s (i) *^<IC»KI 

?n^l?r ^piil '5?r I >ii^l'§’t ■?il'®l, ^'sj|R<i c’rf®?.'8 ■^Rit I 

8 I «rN?ii:^ c®c® c^fM, <i>jl*i<p|R?il>i ^ 

W (hollow block) ^®%r (,»ilRi<p ^’Ihk'i ^*11^ ^?[t ^ l 

<t I ’W^ «RFFU (?PR (^) Ca^TSdl? <1J|«1|5H5 (^*1) '^1^ iPP? (*1) (TPg, 

f®lTr1^ (pier), (abutment), Rc5^R<, 'Q?fH (retaining wall), ’51^ (light house), 

^5jpf (dam) ^'ojlRt'o <ij<i^'o i 

'SflT^tW? ^Tfsl^ I'oRt'o <iJ<i?('s I TfsTl- ^ 

t^srkSST, ^5rR5m vo/g tRs I 

c^ Rt"l<i <p|(,«rfl ’Wit RR>^ ■^•sii.'o (?r (.•‘pIwi <ijf^(,<p ’flsR?ra *1^, 

'=>)<iR,'s Rc.'o ^t<i I 

alhl^o (Granite) 
i I 

C^fS^ (WPTmi? 1>lf%?5t), ((:4«1ll>l^), ^ liRl ’*lR^ %?f I 

« I ^IWlI^, (?11®Itf^ ^ ’It^TIt ^ I 

8 I 








^ I i£Rf '8«M^ ^ l»'ow5i fiuh (texture) '5?r i 

« I (Specific gravity) ^..*1 siRi^ ‘too cslw i'Ooo 

8 1 C*IW, w(.*i<i ^jHI'HJ, ^Rlltr liRX 

53 (Basalt) 

i I ^sins|?r1*w I 

^ I *ii®T,5WiPi, c*ti*Tif*f,'%f <iRt»j'aisti's^fOTf^roi‘fl^^ I 
« 11^, I 

8 I ’®(lC*tPRs (Specific gravity) '9 iRt WSlI^r® itf«o CS|W iV5»o 

<t I 5‘I<i“s*I4, miwh 5.'ojlPt •^Iw I 



ffesva.^ : 


PlPT *lt*Rr (Sand Stone) 

^ I *lhPl'S> i*WT 1 

'5.1 RR>s| *li*T PPKiS^'ifHf, cafBT WRT, Tjlf ««Rt'»tI^'o| (porous)! 
















« I ■’TW, alt'll, ^ I 

8 I 'a(|(,'HlVs» '©iP^ (Specific gravity) '^.'!»<t CStW 
4 I <i»t~«jPi'o <100 i'Poo C^/Prf^ ^ 

^ I %5T, ■fWTM ^.'ojlPt ■^iCSf ^j<i^'o I 



frai^.'S: MC*1'1W^ 


'SSTt'IWl (limestone) 

^ I ’IhPis* t*l*it I 

^ I ^ ©n^f^c® •rre^ ^ ^ ^ S'IIhiw^ mr 

« I ’TW'TRl »UMw 151?II b,Hl*rN?, 'g^Tf^fW? «I«WW< I 

8 I C*l1%t, lllwfir C^IW <lH4t'4> ^ I 





5 cm 


ffes 0.8 ; "g^^HNir 

(Marble) 

b I'ar'fNf^t^ I 

O I ^rW, ^Iwl, *ITO?n"©T?r I 










8 I (Specific gravity) CSlW '^>4 

(t I W8|f^ “ioo CSlC^ i'aoo CTsf^/CTrf^^. 

'!»I titiH ^*11*1, c5R*i "h, QFt?f, PH^ <rf*f 

^ I 



fBai'S.(t: 'sjU^ 


(Slate) 

b I 'PPiT I 

^ I WT ■’fl', TJ? ^TW Tpspr 'aimi'S ^ Bn'S) 11 '^IBRT 

I 

'81 ^it*ii, *ij*Rr, ^Hw ^*1 *n*ro? ^cs ^it'sht rrt i 
8 (f^f^), ^'sjIR ^KBf ?5r I 



(oif) '0,'b t~l> 










^tit ^ I w I>iwc5<i C5i®rf«ti:@, 

T(1?[ I (7^ .£l^i eUlcDill^'G ^sftw, f^tm C^l^ '8 1>IWC5<| ^1^^ 

CSf»Tl?r ’tt'fl?It *ll?l I 


«t*|^-'a 


^ I '<^t«|?'^ s|^ 'fl ■#!'#? 

'0 I WTsTlW^ C<iC^ C^ ^iTT’tRr ’TN^ '^^IT ^ I 
8 I ^-'oll^*? G3t®lt^«t ^ I 

<t I ^ c6T«r I 


i I '»rt«tc^ ^ <^j<ir|5i ^ I 

I ^5rttjf?r f*t5rf <p|c^ <it®i? 

«I ’ihPi<p 1^ ?>tc^ '^? 

8 I <P(.?i’<pfiJ ^■^I'aR'o 1*l»n^ •TTsr (?N I 

«l*t 

i I ?TKn I 

I Pi^l®f ^^<p5i«f R.cJiw I 

>0 I *INC^ C'^r®4 '5(I>(1?)R«)‘ sj^l^lt'oii ^<fsn ^ I 

8 I RjuRiR^o Pi»rH'»il»t^ «)j<i^ln ^ I 
^) I ^) I«!) <IJH15HJ I ^) I 

j> I ■?riw ^ '®®i»fR i£i5rw?r ^if^ ^ ’•rt^*!# 'srt^isfFo 

«(l'StlO^) C«tC5R I 

I^R Pi41®f i£i<P'^ '^rfsf^ R»*i(.'^*i? 

«t. c^ t^if^ ‘Piiw'H? 

’T. '»lMl>ilw<i ^^11^1% w sWi:^ 2f*)K'2#t^ ^ I 

«ii«i«^h ‘ii'^ ?r^ ^ c«T«t I 



(Water) 


'^RTRT CT wit'll *Ht% ^lt«t I 'ot<i wit'll wit'll Hlf^ *fR ^ <wil 

c»tOT« M*wc^ ^ I 'sr*ig^ wsif5 w 

■If^ 'sils'sw^ t^lRi'^, ^ ^#51 X'iJifJi *i>i»iJl C5r*lt ot^ i'®lt1^#WcBf?r'BRj*tl%r 

PiPl 4lw 

• Piw^ (fSit^r) cSaRw *I11^ 'a('ij'o»i '0?P^^ ^*IW^ I 

• ^([J^ 1^3^ (concrete mixing) *!tl^ «|t«|sw l^ipiMi 

• ^ <£|%?h^ (C^IW) ^ I 

• C^ 'MC'S I 

• l^iSRt 'n»(ii I 

• ^ljii''l> t^sils ^t« I 

• Pit*(w« ^ItW ^ihi5(R<p RQi*<il (hydration process) ^'Slt'o TiT'^»fJi*’i>w Hl^Hi^l«?« I 

• ^stj^RS (■»4'Ml»|j'a|) I 

• ^tfanie *itf^ *ifl^nc®i^ Picut^-si *if|T^TPw ^arniw *ti1^/P[csj^ 

(water/cement ratio) 1 HlR/Plw^ 'si^HI'o W TST ^ ^?jS|*5 w | 

• fil^ln *l1l^ ^1 *11^ ^ I CT *f|1^ '^fll ^1 w ^ 

I 



ffejj 8.> : ^fRRriS*Ri;ff 'S'BIIC^ MlPl WWtl P<im«t 






















Pi Pi ^Ig'si ’ilPn 


- CT c^stc^n w >i<(:i»t?i i 

- <#1? ^ 'STOl^U ^f^<l»H4 <1*fT< ^?JaK5^ C5rt5^-i£l? (shrinkage) 

OT '^*<'« *11^ ^?pt»t5 <5J<IRit<l'{| '*tG*U: 

C^ <’t1%srW 'oh»ih g?I (suspended solids) l 

- 'oiP>p's»gft^ (dissolved solids) i 

- (organic material) l 

- <i>|iil»i'S» ^ w <ij<i^it<ni ^ c#ii?T 

<P(.'5I Pc'® I 

- C*ra^- ^**1^1®! (algae) ^iPt® ^11^^ <i®ti*iG<p 4^?. 

'0(f®p'8> <l'51 s|t<l*l <Ppt{| i^lir '"iP’t'P <pPg<) 'OiIG'I I 

- ■5|^[cg^ <11% ifinFnswpr (efflorescence) ^ W 

<l»l'SI“<Pl^ 'Stiw Ca?f I 

^ '55®T HlP ^^P)»u5 ’l?l'»p| <PG5i PT'STTT ®P® I 


«|^>lMI-8 



^ I *RICT?f ’flP P^®l<pk'st <l)<lRp wt ®P®? 
^ I *11% sk?rl's?%p5t C5f«r I 


i I ’llP Pg>I^ '5|^®1t^ 

'5, 1 ’tip 'Oil’ll® <p® '^Tlt ®P®? 





^ I Pi Pi 4tc®f ’llP^i '^rNJf w I 

I PP <Pket <ij<i^’® ’llpn <i*f*fl 4?f I 

^lJl®T|^5?I?r <p|«f I I 

'^. ^flf^ 1>H1^ <p|(,«t <ij<ir|5; <?^\ ^lc<i t% '^? 

i>H%?r^ w^ "2^1^ I 



•KW'TOt? 

(Cement) 

15icsj^ (£i^ ^sps]'® i ISjcsi^ 

*fPR^Pra I (iresiJ WlH4K'ef PlCJItwl 'qPl4'1 »l'<^tbtll 
R(.<l&*ll^^ I <i| Pic»l^ RalR^ 'aili.®i|i>»il ^ '^pTt I 

lifSR R^i*i5ii»i^t\s WT ^ ^itwiaH '2®1^ I «P5RI 

*fm ^ <Sf^ »IJNWPniit»M «ltw, 'flw <il^ ^ stiffs 

^IC*P» ((SiPfR Pit»i^) I ^tWl?t ’1 R»iH H'0'S’'JiI CTICT* '8o ^hi <||(,^ | 

13icj|^ Ts^isT-f^ I iiiln 15rcsic^?r ^(ttbri ifi? 

•^l^'o I 

RRii 'sn^’lk'®^ ^ih<p|R«Pi (calcium carbonate) '^Rl 'sil'flt'etwPish (composed primarily 
of clay or shale; clayey) ^iTsj§l ^|C*f *|1$tir Piw^ RRTI '5ft?*lW 

I &';'s»lwi5i ^IW ■nhh) HR*iH i.*iHk*tl ^ 'S^ <pwi ^Hl(,*il 

RTI’ICT^ RlCT MRIB^ I ^??IJlC5 iV^8 ^II^ 4lB»Plf3( «l«Pr PlW^ 

'ailR^M ^C?R I ^Rpf 'BP®^ 

(normal setting cement) Rt ^RUH Piu»iv ^ uri|tf®ij|w Piu^cw (Portland cement) 1 

C*lfi^l3l« PurcSb (Portland Cemwit) ^ CEM 'Q liR BWJ bKpHwH 
BDS EN 197-1:2003 'ai^l.'HlW Pij|Pl1^ iS'lthH «IPsRt 

y (cao) 'SJ'%.% 

PiRm (Sio2) 
o. 4T[Pi*(l (t% 

8. 4Jl*lt>ral>l 8% 

«■. BTRRPTBRUi^ <3% 

«j. »IJl»lwI>l«l ^% 

*1. -HW^W >% 

\r. 'il^R'lPPr i% 



f&U <t.i Pt*(^ 







































^8 


PiR>*n 


•Wn 

^ I Hl'i?»i>lw Pit»i^ (Portland Cement-PC) 

1 c*ll'S*iJl'* (PCC) 

« I CsrfBRcB^ 

8 I si-'w ’pint'i-'i (^I'oi ((Pi) Piw^ 

4j I 

ii|(,»llRfll 

\r I <tlXtSi|WlR4 (*n1^1^^) 15rcsi^ 

5> I ^ (®M) 

>o I C*l1iBiC*lHI Poi^ 

^t«iT) Ptifv 

I tlJlPl® ^ICV^Pll 
i'O I ■nhw'iJ 
i8 I Pw-U 

<il>i1«p4 'olt®*!; •5il»)l?iR4 ’o«lt®?l^ Pctc^h c# 5 ’elTo®! 1^ 4C?r I lira 

<i|*il?lP^ ^’lltl'i HlPo ’*ilo<t RIiJmiI «fHI ’<1,5^ 'ewQ | 



fSar 4.^; t»nP^ w’il'rh ©Hwn Pwi w^lwl '^jprf i 


























(Hydration) 


^ C’tfENn^ ^ <Tlf^ PH1I?Tr <ll>ll?lR<» W^WC^IT 

5rW?rf^ ^ ^ I ’tlf^ ?rW?if^5p RQi»tiH<(> 

I <5 RQf?)l©Mt ■’TO '5^11 RQ)*iil'!i 

c’1l'5«ijl’® Pit>(^ R»'»it<i 1 ^ 1 '^?, ■'^ ’’W?? '^s?iR I 

J?lX4Jl*lI5lt|l»l f5|f5n4l5: a®® ’fife ^IW ^ (94^ sIWfe WftS ^t)1 >3 ^ 

’PTOWlft I 

«9|1^4jh|3it||»l ^ ’fife ^ t^fegt 4C?f >9^^ ^ >9^^ >94 ’1^ 

>3 ■‘^ ^’fsTO Wf§t I 

Jpfesj1®ltfeN >9‘J[f»l*ife^‘I>: g*4 ’life ^ l^fegt t4S 4^1 *1% (TO I >9^ fesRfe 

'o(l(.*1 >9^?, &t*1'fl 4t‘'1»i|;i|| 4f5[5?r I 

C^ '©‘tte'fg fe^cfe c#5 few=t^ ’©4^’J< I ASTM C i<to (>lt4|cfe 

C#5 '®«n®«f '4C3 I (?f8T?ft^iPn: 

i I ■4lt=1l?Pf (fineness) 41 
^ I <p*if^»ic,'5»iP( (consistency) 

>0 I CTf&t (setting time) '414f5Tf5 '^914 444 
8 I 4Wtfe (compressive strength) 

(t 11^ TO 4feS5*l4 (heat of hydration) 

'b I TO’lf^ '©4^ (specific gravity) 

‘t 144 TO ^4TO4 (loss of ignation) 

^ I 4lX*l(.‘l4 (Fineness) 41 •^'4'®l s '4l^4TO 4l l4C4Cfe 4l4l4 «rl4l4 4)^^*ITO 4t4 >94?, '*1% 
4spC?I4 ■514C4 afolfe '414 I '41414 ©11414 'W Cff5 '4C4 ’fll^ R&ill C4H '454 >94? C4H 
^ '444 '54 I ■f4545^ %’I4I4 (?t»fl54l4 ^-44 fe3%T I 044 414 fe44 454T 14545^4 
■«|fe4^^W4l4 0«l4 4 RoiPp'o 44 I 

^ I 4l®?bt44 (Soundness) 4T 41^®544 '*1^ 1454^ 545^ (4^ '444154 (414114 41 

TOf? ^414 44 >94 TOlTO ^ 454 4l54 I ©if^f^ ’lfel54 4^ ^ (lime) 4f 4Jl454ffel4 
(magnacium) (414^ 541?% (?r& 4©4l4 44 4R)44 ©1f4TO TOJ 4lft I ©iM" ©tc5lCi|54 
>9'^4H‘‘H (jJc.'^^i 414JC4 fesrcfe 4l^4TOf (5^ 441144 I 

4 I ctUK IJI^ (Setting Time): 1454^ C4tife (4i^? ©[5445©54t f44TO '^44 4^54 I 

(444-fe4lfe 44^4144, 4ll4-l4I4^ ©l«[41^, 4l4l4fes ^4W4 (l044l4) >94? >9^51441141 
i^'WCTO TOJ 0141^ C4^ '*|4 3®^ 04? ^'sl'a C4^ C4f^ cfe 4)S4l SB's 44 I 014f^ C46o 404 
1454^ 54^ ■^[44feI45 '4% '4434 (stiffen) ©4® I 





8 I '5^1® PT?: ’lf^®f *1% ^^TSW (?[ isj^t W ’lf%*rt®f 'ot^ <PflC'o 

’ItC^ I 

<t I (strength): f^tCSJ^ C’lT^ C^ 2 |^ ^ wsrfJTS (m), cBsRltsT (BK) 

>^1^ dPSI^IIWol I 1w (?R5T- ■*?% 1F% 

iii^cHci3<i fiW? fisjf^i, «RR csfif^i, 'srw? 'sn^, 

<11% <i%iiT, ^ I (?ns^ %5(# wira ^ ^ ^ wi ^ c^ cB^ 

■^TSRI '8f5pR I (?I>R- i % (^ 'aihPl P((,»(n5), vs %, H %, ^br % c»o 

% I 9k^ vitvlM^I C^ ^1^1% ^ ^ I C^ CB^ %si% i|'?|«<| 

^<1<T <i»ol ^ PlC.*)^ <P<|| ^ ^ I <P>(02|P|'» (.■<5SI. *0 Pt*1 ^ t<p!^/(.'^I^'5, vi)^ *1 

<1<r iS(t C^sflf/c^rt^^ ;£l^ CPC?!' ^ I yjri^l^oi C$^ vS % <l5l C^sf^/CTl^^ viR?, ^ 

% <1^ ^vb C^f®f/(?#^ C5C?I ^ ^ ^ I PiGJ!^ <pc*«jPl'o •^pil'shh 1^ cBsprl^ 

I tip's!■'il'sh cB^pfl^ c^^-tflra ®%i®f i 

vb I 1^ ^ <1lf^ l^faRim WT ^<1^ m I 

f>1WC^<IJ?l^'<l>JHf>l?llV| l^Plw'B t£I^J?l^‘l>JMf>l?l|i1 vij'l.lviw'B ^ 1^ <5|^ ^feSf»R W5C? C^ 
aivoiRv© <llf^-I»iG»!^ ^<11v5, vij^^voi iiR?, ■^•'isrligt sfsllw i '^fi^ ^ 

4,I'5,ui?*H ^'0'9it'»i ^<1^ R>S9^'^<lsTtafi ?NC® i 

vs I «(|tv|(^Mk 'tRI^: vil# ®^<i< I C<1|l3*1Jl'* %SR% W >i|?r 

■srt^ vs.i<j ^1:^ TFi?rc»PT ■*^^1 vQ c<i'8?t«ii*il<! '5,.c» vii? I 

8 I ^ ^ '^<1 (S>oo-iooo^) VQ^ ^l<lltll(.<P ^ ^ I 

C^ 'Q^ ^.lillwl v£|^^ '*rf ^% '»it«ll'»k<! ®ii|»|i8t|v» 

^1 Tf ’1R<IRG*1<1 ^fSRf ^R^ivot*!?! ^l<iG*t *igB I 


Rl^ Plt»IWH 




C^tf^Ul^ Pic^^ 

C^ c.<p|cil f^^®l<p|(.'sr, 

1 


^‘It^'l C<1l'Bei)l'» %51C^ 'Sre^ 5!^ ^^tCSf «1J<1?lV8 1 

ifiRvb (4|R<l?h'1») 

%si^ 

5l|311»lR-1» liiRvb ^*1 Rm|*14 Rc>IW «l1'1<i(V0 

^ 1 

<\\'^ (^1^1 ’6^) 

PlWC^^I iic^l «IJ<1<I<I ^ 1 vow ^«1Hl5i«1<l» 

PlG»(^ tvsl^GVS '*^'<1 <l)^^vs '5?! ^ 'i|<pfB <l'8f( 1 

(?r^Rljl^) %si^ 

(%, <I^M< c>i?itw, ■stn:^ ^5%®, etHhM 

1 


’llRwl‘1^ •9lilG»ll (il'^^'^<f3FCB^ csral^ ^tcsf ^)<l^vo '5?! 1 




















gs« ^sfl^ ^t*)t ^ws?r, *R*t/<ii^i® ^5tC5f 

^j<q^vo ^ 1 

<,1^CiS)lCT*lR«i* (’llR R<)*^) 

Wp ifll^ HIRwI*)^ ^ 1 

^f^C®T’t)15iCT^ 

^tft ^5^1^ (mass concrete) <u<i^'o ^ l 

C’lt'sjc^il'il PiwnJ 

<^1'^ ‘'Hf^ C^*)^ '^Ic'sr ^ lira t5*i»il5,*i 

c#ri 

c^tI^ "^t^) 

i>®i^ f^ ^ic'st 1 oo PiRci^ii 

^*13^ ^W?r 1 

^Jtf^ ^lc«R^ Pi(.»)^ 

5^y^|>8 'Sfulii *l^?l ^^(1^ ^C^ol 

■“!% ^W?r '^BT, R^H<p|et '^R 

'flirl^ cafi®iT'*ilTr, i 


^Jlw*1 (’*I1*T) *1 I^Rk, ■^*1'»I^ «W *||^WH R<W (?N1^=T 
s|^\5l? aR«m c^ 1 


ciph RpPi“f, 'ail'aw^ RPfS ^Icsr | 




^ WTLANO CEMENT CEM -1 


®|® Mc^wuiaAp^^ ^ 


V%Ko\ 

- * STt.j—1 51iii A--A-4. 


ff.vs: i£i^ 15ic»n^<i ^ cjpiiw l^rcsrc^ ap^, t®iif^ (?n«rt 

CSfC«f R»»^c'a ^ I 







































'iWBR ^f3rf^«l<l(,<l» 'al'lwlR'® iilW(,^'9 CStW ^'»lJl® 3II® C’fW PlW^ liRl 

'»illi>l^t'9»u ■pt^ 1 Pi(,»((,v<i '©«M\o»(h Rft'o •9<lt'» OT 'il5.(i> 1^ 1^ CB^ 

*I1C?I I CTPR:- 

i) *ift^ ^c?r 0^^ ^jW'owi (2F*f Oi^) 'siiii^l^'d tuPiw nwi «iit% f^i 1 

1»|C»IC^< !HJj|'6l'^ ■siwf (BSTI) ^ 1^ I 'Sf^ CEM « ^ 

CEM n <W BDS EN 197-1:2003 I 

«) Piciic^Ji) ^5% ’srpr, 'sik^ 1^ 1 

8) ^JM "3^ 'olt'il 'sre^ on'<t« t<PlWl f^ (lumps) ^ wlwl *(51 1 (ffen <t.8) 

(1) PlWQVfl <1^*1 I 

•1) ^ 'a(l«SC*1^ ■silWl'I^^^t^'siPT^ «lt»ll Pit»iv I 

br) I 

j») ’Tti^«wr'siifl?^’if*r«iHPi 1 

io) 1^ I»H*I^ C*l^ <il^ <p|ws C’tCSl (3ir<l 'a(l^|n ^ I 

'sitOT wlwi «ihl«« 'stRw ^8 *l?r tn^t'® '5jW wlwl 'ail<?l<i 

^ vlu*! I <il*t '3il^l<i ^'slt'o '®l(i*il Piwv I 



fwi ff.8: 'll**! *1^ Piwv 





























i, 

Pl(.*l^ ^'O 2pPl?I '6 ^ 

'S. P|(,»I(.‘V<I '5)%®*PT 1% C^HlTT I 

8. ctI^' 51^ Pl(.»in5 #)■? 

<t. CTSf I 


i. Piwt^'Si 'srti 

'^. PlC.*l^ ^?,5l'»P®t ’fSSif^ ^ ■^? 

'S. ^ ^ (OT*f Pl(.*(^ 

«l»f 

i. f>nvic^«i '9'=fr®'=t®M ^iKJt w I 

'5.. Rl^jj 2|<p|<i Pi(.»((.‘w<i <i)<i^l<i <i'’T'mI I 

vs. ^ ’if^ I 

8. vbIwI Pi(.*<(.^ii I 

^BR%r8t»f 

i. 1RI^ ?R5>r Piw^ 

cfr«iu5 c®nm i 

^ *151 I'm PlC»l^ ^vslW tvsf^ <P5ll 

PlWCi‘W51 i|M St*!! !^I»i ^ ^1^^151 <?51(.'S ^|C5l*i? 

’*r. f»i(.»i'5■ft ft ■^tiJSf «iHit's ’’ftc^ ^Niw vsrt^ <?pi^ ’H'STrf ^ (?r®T?Tl^ 



(Lime) 


^ •♦Iblvlel %51W ^ I 'SIW 

W«ftWI f^tCSJC^ WH^ ^TOat ^ WIT'2®1^ Wt ^ I %5t^ tvsQc^s 

WMtf^ Pi(.»i(,‘v "5^ lil'^ ^TST® '©?F^’5.'^^’HWT^ I ■g^T PiW'v aitiiN^o •q>jhPi«il»i Pil»i(.<p'i5 
'S <>jNp|i||i| 'ailjl^rfviwtJ W I tilT:® ^ PlWC^ »rf^ ^ 

I ^STRH PnvK.fi -gOT <lf|Tn*r C#f ^ ’RT ^STtW^T ^ ’TRl M^lSf 

•»pI^Jil*I»f I i£l ^r*OtC?f R'slR'o '0 (I(,«iId*iI <^'?iI ^otI I 




^ ■gsT ^ C’fl^ ■^) <I|»11^R<|V I 

7|'o|R<p ’TRtT “vplb^p «ft^^ l ■g^TT^fr^RH^ (CaC03) (?f8 C^ ^’WTARl 

^ntsr ^ (kiln) 4 JHPw»R ^ 2|l3Rrm CaCOS %?nf^ ■^JRT CaO 

^c?r I CaO '*Ts R.c.-^(.<i '®^ '^c?r « C5^ ’iPRc.^cs cffsiit '»rttB?r «iPrc^ csifst 


<P'{1I '5^ I 


i. VPlfi 
rIrg#iP*p 

«. fiii^f^<p giT/®ri^ 

«l^h gc*m iP 

'^. •iR*! 

i. ^ <pjhP?il»i »rftsT (High calcium quicklime)- o-(f% »ijM(,»iP?(h <p|^t*i'i5 
^Wl>ll^liJ<> sfltsf (Dolomitic quicklime) -' 0 <l- 8 ^j% v|j|»jwp?livi ^t#T5 i 

b. eTM (^ PfCS?r) efl^ (Large lump lime) 
i2Fl*n5 (Crushed or pebble lime) 

o. aJT^ ef[i^ (Ground lime) 

8. ’Ihlwil^Bta «n^ (Pulverized lime) 





>. ^ »rl^ (High calcium hydrated lime) s % «pjhPinh 

'oi^l^'9 % at'ihR^P'olw *trt^ I 


wrPlftJC^ ■»rftjf-';Rpn*f (Dolomltic hydrated lime-normal) : 8^8}r% 

'sra?i|® «oo-o8% »ij|»lwPnil»i ^\awS i<t-'i^% ^ *t1f^ i 

'S. '*■1 *1^,15^ *11^*1- (Dolomitic hydrated lime-pressure) : 8o-8'^% 

^i1*lI5|fllH 'ai^ll'b ^h-'8o% Vi1*1C»lPltll'l '5,<t-^H% 


H (iRT *tWt^ I 

- CsrfBlTSj&^S^'g^ I 

- ifiWRr, ^i^ccgtr PlPliti iStb 'sit'i <4 i 

- *fI%Tf|C9i Rtilj*tll^*l I 



- HlRt® CsPltW ‘ira '^. C«IW « «*! I 

- •IIRwI'bw fil3i^l!i «tp I 

^TtW I^I^FST I 

^ I 

- c^^it'eirRr«W5t CTPt'^'SR9n'&5l^c® ^ c^lc^'o «*f'^lf5f cspltc'5^ I 





















- "f*^! >o C»K^ «o ^5W ^1^1, >»WtiPi«h <pl4ti'li, PlGl'fi 'Q C«II^ f? 

- ^ «»jji»iwi»nii»i ct»im «rw?r ^ ^ ■’rt i 

- *11^ 1^ «r*(lu c^ <i»TS»< ^ps *ltnf I 

- ■*lll^'^a^,1^^»il3ii*Iim^®^^«tFa’?1%, pH 12.4 I 

- >i| IPT «R«I^ ^ I 

- WTf ^'i9l'S ■’RK ^ i.ff '9*t ?l1®r (Sl-Ht® ^ I 



*11^ 


*t. «(i^R«i» ^ 

- •|'S<i^| 8o PiPi<p|« 'arfS*! I 

- ^ '5lc*f ’Hp^oi ^1 Xu!»c 5'!» ®i1^ tR ’P^ 'S^ *ilii 1 

^rpmR ifFRj «*n««f 


*11^ 

^ ^ihPmN 



CaO 

CaO+MgO 


'S.^-'0.8 

«.V'5.8 

'«nl«'8*i (Bulk Density) *I1S^ (c*lw»r *11^) 



'8||t’lft>4 ioo 


oAi 

WM (Angle of Repose) 

<t(t 

ee 























vBeTsn^l^ 




Ca(OH)2 + MgO 

Ca(OH)2 + Mg(OH)2 


2.3-2A 

2.1-2.9 

2.4-2.6 

'slltlvs*! viH>^ (Bulk 
Density) ■^“/^o 

25-35 

25-35 

30-40 

ioo° 

^8 RlU^vS/’ltS 

0.29 

0.29 

0.29 

(Angle of 

Repose) 

b 

l> 

o 

o 

70° 


'5P^ <pc.»i *ll?l I 

- 'gC^ 5^1*1? pH ^’I^Tliflt <ll'^l5( <P»l(.'® sftC^ I 

- g^%rot ^^jl®#ranr croi c#t 

I 

"iR^i 'O'lll^ ’t'^T ^fHT^ '0||<^>lw<) 1^'05) •i>t'5) I ^ '^TRT Rl*fS gt*^ <^1^ 

ttHI^ CKH I 

RI^ 

- «Tl^ Rl^(bi!9U>'i9 ®n^ ^I«<p| (Soil Stabilization) <ij^«i'o ^ l 

3Fl^ '=>1)1*1 C^I®fc.®iHI '^rW 1^f*tC?r ^l«<p| <ij<i^'o I 

- ^|'5,ui?c.'5va eTl^ (AsphaltMH^I^) '5t»U ■qj<)^vo '5^11 

- ^)^c5cB\ 5 ^ntsf ’ifww® (wrr ’itR ’t%*ti*ii?T) <ii^ ^ ^sifm 

spot's <1)<I^'0 ^ I 

- ^I'^.uipoJva 'siJP'HlII, «r®i^l(,i, R'RR^'^R^ <1)<i^'o ^ l 

- «Tlt^ ‘MilWl’^s St'nc'^ (Structural Purposes) •■u<i9)'® l 

- ®n^ 5 II>ii^R«i> f^tisra -m f^, 

^I1<P (?IM, ®ll«V!9lil, P(C.»l^ lil'^ t'sRl.'!) «U<)^I'!1 ^ ^ I 

- ^R»i|st^ t'sRc'® ^ I 
















>S8 






■{[*? W sRs1?f vs ■^ ? 

'S. <)ei(.'» ^pfRl CT«t I 

(t. <iRi^j<>'s>iw str« ^ I 

|JC.»I<I 'jlw <l)<<5?,l?l Ster^ ^ ^»(|?1C'S0 ■^'HI^'O I 

'^. sj|^I^<p ■g^T <p|(.<p 

fiftf 

i. 'S*tlS5*t®^ '^TNJt I 

Rf^jj 2Rs1?r ^ I 

' 0 . 'siwl I 

i. R'sj'ol ■>i|(,^'q ^ ■g^T R»*i(.'® I 

^ c^ ^ R»*iM*^? 

*raCT?r 5 (,»i’4 I 

>& ^ I 

'^. R)R <p|(.'8f "il’ilt'o ®flu?PT '^rNjt I 



(«aR. >ipr. w) 


vijUHIR <pii|(,»(lc.'s 'Si'T <p|4^ Pw®! Rw t'©Ri CT <mI 

'o|t<p f^-^»it<p|Pf?, <il<i P5®t j(|^»i\!} pwo) 'fl'Sf. (il^. W <i(.'i I Pi4lH<p|(;.'8t 

(?tKt ^iws I i£i (MKt R^lfw ^IwlMl ^ 

■^PTf I 

«l<ph ((SW '^PT ^) 

Rtff«t '^stC'Sf <|J<^^'S C^l^l (4'Sf. W) <)>1l>NI®1, 'ail'^R, fiS^5 '8 <|J<|^|<1 ^5[»pitft 

^ «ttC^ I (?rsR: 

^■’IPfC'Rr 

- Real's (billet) ’siR 2|t^ (?Tt^ «il*^»R<p ^ 'oic^ RcnlJ i 

- I^B^r (scrap steel) : ^t®t, ^■al'O'i r^iIR ’iPitii '5!?J I RwtS^i 

'5,'1‘IR *rt^ ^ I ®I1^ ^ ^PfS^T CfT^Tf ^ I 

- i^-^i<PnPi?.f^ (reinforcing steel) 

- I8f-C^f%“ (prestresssing steel) 

?rl^ ^ (round bar) 

’*(. ^ (square bar) 

S# ^ (flat bar) 

^ i) - 1%W5IW ^ (deformed bar) 


-'^) c^lov^H ^ (twisting bar) 





'Ob 



Point of Origin 

Letter(s} or symboHs) of producing mill 

Size Designation 

3, 4. 5. 6. 7 8. 9. 10. 11, 14. 18 

(10. 13. 16, 19, 22. 25. 29. 32. 36. 42. 57] 

Type of Steel 

S - Carbon-Steel (A615/A615M) 

W = Low-Alloy Steel (A706/A706M) 

SS = Stainless-Steel IA955/A955MI 
R = Rail-Steel <A996/A996M) 

X= Rail-Steel (A996/A996MI 
A = Axle-Steel (A996/A996M) 

CS = Low-Carbon Chromium (A1035/A1035M) 


inimum Yield Designation (Grade Mark or Grade Line) 


Inch-Pound Marirings 

Metric Markings 

60 

Grade 60* 

4 

Grade 420* 

75 

Grade 75” 

5 

Grade 520” 

80 

Grade 80* "• 

6 

Grade 550" •* 

100 

Grade 100**“ 

6 

Grade 690”* 

120 

Grade 120""* 

8 

Grade 830"” 

None 

Grade 40 or 50 

None 

Grade 280 or 350 


• Of 1 Grade Line /" * O 2 Grade Lines / * * * O 3 Grade Lines / * * * * Or 4 Grade bnes 


For stainless-steel (ASTM A955/A955M) reinforcing bars 
*•“ for Grade 6014201, * for Grade 751520) 



‘l.i: 'a||^I« « SlJ® 


CA'h rl^WWH: ASTM A615 BDS ISO 

So ^ ooo cittff (40 ev 300 Grade) 80,000 
'll. 'Jjo ^ 800 (a|t 5 (60 ev 400 Grade) ’Jio,ooo 
doo 6*1^5 (75 ev 500 Grade) R(?,ooo 
■?. bro (K^o fislVB (80 ev 550 grade) Vo ,000 





























(Pfl^ («iR. .£Pf. (?FaR^ 

^*rra®^5 'SH £ll«wi(.< Tj^ '8 'o^ I '^oR yf*! ^ ’psj'ol 'oiti^ c^ I f%l? 

%5C»ra C^^CJTQ '5^ I ^ <p|il(.»ll(.'0 (?It® ^ '®i(.ti<i ■^Iwf ■*lf^ ■5T<1 '0 'BI'T ^ 

'j^ciJlR ^ 'o|rc«i ^ ?»T sil^wlt*)?! 'SRI «l?»Bt; (?Tt^ <qj<iRl?i <qH)C'o '5^11 

k£|f& 51*1 ■^5C?r I ‘il’^ 'SIOT '^S, i£|'^ ^nJl-goiR*?, *3^ 

'i|'8f»l) 15-R»it<pl4'» ^?.Qi»u5 C®rl^f3 W <i)<i^'o '5511 ^lt<i» I t^, Q'st, <p®tl»(, 'Q¥l®I, 

<15)1. <p|»i'»|'u 5,'sjiPt t'of^t's *fl'5I. 4^. W 5Jt'®l<P'»lt<l <1)<I^'0 5,t< I 






3Tt5*2f 5^ ■gilt's 'O'oUl <p|<(<M 

^ 1 

<t^< ’jkii"! '!>|V|>['f ^ 55^ 
C«l'1k»ll '5^TI1?r 5s?][Si*uJ<i '0 (R<p'S5i 

5^ '^1^ <Pt5l 1 


liU5^ ^ Rc^s 1 

■ 5 ^ '<s?tt'515'55«T slC^Nl 

1 

VS 


C<1^ 55®5 '9,«Tli< C5f% 1 

8 


55®5 ^ Ca?^ C5f% 1 

<t 

i£|^ <5® 'Q^ eTIlf^?. '&f5J C<f% f^5® 

■5?r 1 

55® 'a®l5 elTlPt^ '&f5f C’f^ 5® 
C5f% Rc,'® '55 1 


wl^N 

wKIti <i»i(.'® ’M»)I»i' 5|51 WI^K 'Q5R' W C^sf^ ■'sT C5Wt5 I <^'5. ?15®?r '65R =‘lV<?o 

C^%/’<l*)R'5l< I 8|1% wKI'Sl 'S5R ^^535 »lKk<J ^ '5lTf I 

W = (.<>f®rAv|i3l< 

‘il«ft5^, 55®?r 5IPT = 

W = <(.'»<) 8^ C^fif filf% R^lw 


cTOTimic^^ c^M»r 

C®Il5l5<s ■5#^ '51^ 5i:'5 5^ ■<Rn^ <^Mk<l‘i|*®f ■<st5Bf?I ^5»f»ll I (?Tl5j5 ^«R 5555 

^ '5(1^, 'S||?|\oH, ■*lt^ 'Q I 55t55t^ <I<^IW< <35< 5T <155 C^Tt^k^s ^ 

Picj|< 515^ 'S}5®f S|C<l'8f*l I '*|5|t: 

^ I C«Tl5l5 ^^15 '0||«1 '0C9||^'!9 -i£ 15 St5»r'^ f^ '5)1^ ^ ■<5f '5^11 
























vsb- 

O I (31^ Cifl*lR?lKi|5) sR^T’t f^CST^ ^iflm «n:^ I 

8 I wkl'Sl WfS ’llh'ohl^let?, ••MOT ■5)^ <>f\^ C^Jf ■5^[ I 

(t I wlR,'® C®rt^ ^*1? i>h»(l <p«(.«i <i|'5 Fe304 WT 'srf^ *IC5 

^ I wl^lti Pi(.<p»i '8 (.(ifiPifih *fs^ *J1^ c^iKt 'sri^ sil^wl(.*( I 

*1 I t'll^'Stl'O J5W)<1 ^»|? <P<l(.ei 'srfl^ 'iTf I 

v I fitc?tf5f%r ■<p|'»l9?, froi's (,eiKi(,«p »iRi>i<i ^ i 

<9 I (,<plwl C^IWI -^sliSf c*re^ wIrIc^ ^ ^ifiifwJs ^If^ ^IJI^ '^NUo '5?l 'SfRra^T 

«CS!|l'^t®51 SR^’f i : ■^f i : ^o PlW^ '8 ^1^ ’2®^ 'SPMt 

cuc^Ito® I 
■511^ 

1^f%3 fi|^ C«Tt^ ('il'sr. >i|^. W) : 
p5«1 

1^-R*i(.<i*l5lPi^ 1^5®f 
^ilS® <il<i 

’*(. 'SPT^ ^ - t®?F?rsj \5 - (.ill&v^h 
c^l?ri?r 4i4 
spI^ ^ 

(iH«9 fi|4k|4W>H: ASTM A615 %I^ BDS ISO 69352-2006 

8o ^ ooo (Btw (40 ev 300 Grade) 8o,ooo 
’’f. 'Jjo ^ 8oo gjTs (60 ev 400 Grade) 'j}o,ooo 
«t. <\<t ^ (too csj® (75 ev 500 Grade) ‘l(t,ooo 

tro Ho (St^ ( 80 ev 550 grade) tro,ooo ’tfg/ ^ 

(PlFp (<aPT. (iPf. ire®?) 4J4?,I«4 (WJPi^: RtU^Pil ’e?H, ?M, 4»1«1 'o1'5' 

^.'ojIR 2'sRc,'o 1^1?. i£PI. ?Tt’l<P'o|t<l <lJ<l9)'o ??? I 

?r5 '8 I««p<ia|v» ?C®? ?C®? 'ST^'t R»«PS9('!9 ?C®? 

C5^ c«Rti?n I 

(.*lKh '8^: li)?. li)^. ?C®? '8®r? = Hbrdo I R^lw (?fKI<l 8^ Rcjjil 

^153? ^IrIc<ij 1?^ ?*?t ?f? I 



W = C^/f^ 

= RRiRUl^i 

W = 'QSR 2|% PiiJlw 

(?i1^ c#l5r: wklc4 <ilf^ ^ ^ifsT ^’’>11?^ ^srw 0 ^ ^ <rNc® ^ i wKlc^ 

Tifw ^^Qi-ciJo 'sfta^ 'oisiI'rwsi 1^C® ^ l i: iff ^ i : 

^O 'Q ■^ifsr '2®f^ 'SPleTf ?l?tt CIjC^ fro® I 




i I Rl^fl st^[^ 'fl'^.i£i^. ^ic®^ •Tfst c®r*f I 
I R(.®iu Wl^,! ^1(.<P ^w? 

'0 I C«1I^R 'Q®R <l«l(.'® '#1' C^Wr?r (?T«f I 

i I CeTRI ■ft? 

^ I '®[^prlft t®il?,l'5i 'oii'<piw'!i »ii>i c®pt I 

«I (?rt^ (R^) ^??Tn3T»f ^ir$t® c^n i 

^H|5fl4 «t?f 

i I (?fl^R '!>iI^R> 'Q (SSt®l53PR,'^TKJT’^ I 
^ I wKh <ij<irI<i W I 
o I ® f«<)*4W ^c®?f ^ I 

8 I C*Tf^ 5l‘*P"'1lw’P®f (,<p1*M I 



i I »iK»|^'ifi ^ ■^l(.^<i <)|R) st'ij 4'sr. W R>*ic.'o "qNlw C’jc.'i'i I 

*i?ic^ <rc®?[ I 

*1. lif ^ 0.0*11<) ^’tlTT W I 

■^f. i£|^ W f«I»i ^i(,«it ^^ftC® ^lflM*( 'il'^v ^l'!9C<P Rt^*) '^iNJt I 



(Timber) 


(?iR:^ ■sri^ fiic?iietw ^ ^ ^srt^ i c«ti:^ ^ ^ 

7i^X3il etl^lSf ^tw f^*t^5^ I <)vs»(h<p|(,<n'Q ^ I^'Wcbrt i^l'^ 'ai«j'« ^H|iiH I 

■^’((.’ti R'aiR's '01 iw I Dll <P5ii I 

1^ 


srWirQ ^ ■5^f I (?r ^ ^ ^ ct ^ 1 l 5 ^, 

<p|c.'sf Tt ‘lihl'St f*tt?f ’It^T <i)<i^ln <p<il 'o|l<p iD'vlii <i(,oi I '^5^5 t!5^|<i(.<p f^Rjjj'olt'q 
'5^11 (?W- 


i I ®lWI?r CT C^lwt ’ft^ «T'I(,<P I (US) 

I ^ c^ CT (Tsrt^si^ wf %»i^), c^ ^ ^ ^ 

<pl(d5»ii <p|(.'8t 4'^?, '^It'rW f^*rH<p|(.'ssf <i)<q^|ii <p5il ^ 'o|t<p 'S^, Australia CS I 

o I <nhi<i '*n?I C^'Sft’l (dimension) (t CTOf ^ I (US) 

8 I c*t1^?, ,gPi?, Pi^L*! c5Rl?r Rm(.<i ct ^tft <p|Ci5)<i <ij<i^i<i <p<il '5^ '!>lc.<p's <iCi®i i 


RI^ spp|?r16^ 



I : 


i I (Softwood) 

^ I *1^ ^ (Hardwood) 


•W»l <P|i 


- CfRirl^ 

- (Pine) 

- 1^ (Fir) 

- 

- (Hemlock) 
C^Rf (Kaya) 

- wvB'avB (Redwood) 

- ^Bl? (Ceder) 

- Rl^CsR (Cypress) 

- ^ (Larch) 



- ■»IH 

- i?r®^ 

- 

- ’tMf? 

- 

- 

- >3^ 

- •>1)|c'®«1 ^ 

- '0||<(51»| ^ 

- WfSf 

-HI'8»^H 

'3|R>a8V0| 'SI#? >»iR(.' 8 f'^ ■Jflir I '5[a[%|i? 

RR>si '^, 5rf®f t^, ^v, '^RC'sst I ^ '*l»il' 8 ><pn(,‘f R»jRR^ 

1w?l^ a|% C*l?n®I 

i I <plcJ)'si c<i'«ti:® '55^ I ■*if^ ^ 1'stl'sl?! sttc5^ ?r?. la 

Pi'n I WMI Riic.'sl ’lR<i'®*i R>v 8 '8®f'>1's»iH i 

^ I <p|(^<i ^ - 55 ^ I 'sjHsM ^ ^ ^ »Tt •'iRO'st 'STleTtWt 

■^Tf r'ojIR 1 tic?r ■'jisr ^ i£i?» ®tiii*j|?i i 'siH^FiT ctw ^?t G>®c?Rf ■sr® i 

OT ^ RWbHl?l 'ilT^T 1^ C^ 

<Pk«t<l iSf^lT '^sti <||^I^ <P<l(.'s 1"l*ll'S»<p<i(,*ln 'BRT RR>j| <Pl(j!)<l t«lf*l^) '#Tt 

■Wf^jPff I 

i. •Rpr^lin*il' 8 «MH 

- <ilR><p1^?.'=>il'ihl I 

?!?, Ji4a 

- •»i^(.«t 'siTs^T I 

- 'si^gpn^ c?r'sp®!# (£TOai I 

- 'oil*i*i'S" '^^(.'sf 'sjH ^|vjpic,*il ^ I 

- 15 ^, ' 8 Wf ^h'^l 

- Ri'al« 'siNi's 'sit'siit^ ^ I 





^ ■(» 

- 1^ <iR^ H|4 s*> ■*P5(I *(IS I 

- I 

- «tlf I 

- *1 ^ 'oiIhD'i 1^ i£Rx,'^ I 

- »lKw»il ^ >iR\csrfBT,'^^ 'ew?T'Slfl' i 

- “SH, "SM (iWl^RTBr ^ I 

- '5l^1w^iW5^?Jwcwlwi^^ I 
C^W®f 

- 'G ’It? ^hl?l ?ros?r w 

- •'l^C'et C’lW-srl^ «iw ^ 

- I 

- ^iPfi <i<w 'sjj'i'ewi ->ii^*U'8iw «tt5 '81^ I 

- «|1^ 'ew't *100 fflw hroo I 

&3*IN, •II^'oj "^<(1^, ‘nHk C*T*I ’ItGWf ’il’i I 

»l#f 

- TRSlS i£R\w>«P>»|^ 

^flJl, (.O’!! ^ *i'^H ^1 ''iH’l ■'ilt'H^ i4H'^5>'8^ I 

- ^Pl I 

- WI^pNI^v? W 'o(I<*1‘I'« ^ I 

Pi'51’1 ^Iti’i 'tt'a?»( ^ooo iioo t'vRf I 

iiw ^ isfsni ^n;5(?r >0^ stRTiroo ^1% 

- 'Sl^i'# CTWt, '^, u><iwi^ I 

<1PF ^ Ri'CN ^Itiw 'Q'^H «flfl Ir'bo (.■«p(3j I 

- sii^nfl ‘rac’w «vGti,'* I 

- ^fPI, CRIt »1R'W I 


SOFTWOOD HARDWOOD 



Ni^irmoMuii contenl 
M^tr pinnMbttty 












^Pi*f <^ci5 'sds I 

- ^ 'erapT snu voo c^sflf i 

- *racji?r'*i%*n^'6'sp^^ I 

- 'il'^ ^ <q>l(.5)'9 '3^ afln 'b(fo c^fif i 

1^ 

- vrl^ssiii, C5^S5|^ 'S I 

i<|^ ^ t^fSl? <p|ci<l 'Q^ fiftn Voo C^sflf I 

- «?,h«p| *3 

^N®IT 

- V||y6>|^ <8 '»|^ I 

- ■5R5^''#pfW*rm I 

IpT Ruli) «p|(,J)5| >8^ br(i-0-<900 I 

- 'srHn^*rac^'»if^*fi^i 

1^ ^pspR 

*1^ i£|^^ C5^»^ I 

- ^rt’ttciTf >3^?. ^iRtet ‘‘#(*t "^tRi I 

'3)|i£)>»(®t <PM I 

- ^ <p|t5l'9 '8^ br00-br(?0 C^jf^ I 

Rl«:i a!|<i»l5i c^af 




(wsi 

i. 

(TPQ^ 

^RRlffer Tiwf-i^HFrr, ■#r, ^sfKtcsf^ ’tf^rs^r '8 

1 


«t#T 

wif®, C5w<f P”tl<r, t^roS^RT c®wlw*tc5f i 














88 




8. 

■“tm 

^11%, « sfKN I 

<t. 





^R3?i 1 



cgssr^iit^, c»l»Rf 

'^5%® 1 

b- 


^l>i<iH’|ai, M®Wsf, fl^wr '8 irw’llf^ 'Q i 


1^ 


io 

■^mr 

<pi(.«f^] (A\^\ 1 


■5N«T 

wff-isfRHm c^i^, >8 c’lH 1 


(»|5f 

c^ '8 i 


%r 



(Appearance) : C5?tt <p|t5)^i (.I’^t'o *1^ i£|^ 5'a^on 'ai<i<((.<i<i I 

^ (Colour) : ?r^ ’ll? ^ I 

ijpl^ (Defects): ^ Vl<N4 c»tN (?PR-f^, 'iil^'NlI^ 

^ I 

(Durability) : '»l(.®il cS^s’i^ ^5^ RRsn ?.i£il<p, C’lW^Tl^, g^, C®^5 

<(l!ai<p fi»iilt<p ajl^^'8 <p<ic's i 

(Elasticity) '©Rf (7faTrl?r ’RT ^ ^ '®>W?r %?T 

I 

^iK (Fibres) : ^5iH®^«TT (?fW ^ l 

C?ItW (Fire resistance) : 'ak'il ^srtWT 'alwl Rww '^t’Bf •^<iw l 

<p|fS*lj'B| (Hardness) s c£|^ 'olt'il '^■* 1 ^ i 

^ifai^ ■’Pil (Mechanical wear) s ’Pii ^ 'olwl gf l 

'ail^l^; (£1^ 'olwl C5?IT ^ '’TO 'oil^I^t'® ^R<l'0'>i ^ ^ I 

a?1*t (Smell) : snef PHletl'S!?! ^ 1 <Tfwt c»k«T ^ 

^ I 






























■*1^ (Sound) : <p|5)c.<p 'sjtyrt^ '^1^Rl?r l 

(Structure) s '®l(,«il ^5^ (homogeneous) I 


«l?f ^Rrt?r (Strength) : 'olwl '¥1^ OTI? 'sttii-'v (joist), 

(beam), <il«p'i5l?i ^^5^ ■sjC^t ■»|f^*f|^ ■^jP® l 

'j!;'9| (Toughness) : 'o|(.«il ^ ^^iTp ^ 

I 

*nf^ «|wHjvs| (Water permeability) : 'olwl <plt5)5i ’fll^ sit<i"lj'ol ^ I 

'aih^l'Hfiln ^ (Weathering effects) s '^W CWT- C5®ff 

Gilt'S ^I<1(,<1 I 

'SBjst (Weight): «lft ^liocp '^*ft?r*t^ i 

<p|(.4iHt<ilPi'®l (Working conditions) : 'otc^Tf •9l(ii<i CB^ ^rsRl 

<P<li(,'0<l ifhs 'aii'5'^l(.<l I 

^l%»» (Annual rings) : '^ll^ ^®Rr®^«TT at*l® i 

lU^iilW^ Cff1?-«# (defects of timber) : 

sj^t%«j'0'o|c,<l ’IWf «I^*(T I C^IWI C^IWI ■’IWf Co^ 

^ c^m war ^n:k aroif^ ^ i 

l£|'®(,ei|(,<p <p|(,i<l C^-ig1^ PijjPlI^ ^st «r*t I W:- 

^. mNtiw ^*a>5l^! 

Ii>‘»(i<ic,<p '^sc?r <ilRfej^ c'f'STrl^r ^t^rj RsjPiR^ i|jf^ ®tt^?r: 

) I '*r1^ (Chip mark): (.•vltil ^ '5rl¥ C't'STiI i 

^ I ^ (Diagonal grain) : <plk<p CB?rt ^ l 

'8 I (Torn grain) : (.<p|c.*il ^ ^^®r CT WW' ^ CBf& l 

8 I 'SCR : al'g^®^'© <p|(i« «tTO ‘Plc^<) C’tMW^ I 

<t I CB^ (Checking) : ^ OT *pIb «1 OT 'ot^^ CBf^^'^^®! I 

'h I (Shake) : "SHlWK ^ 'sfl^rW ^ '*lT?r '*rtr:^ ^ I 



849 










It. tjj&t 

(moisture content) ’f54?rt ’Stm<^^fl^?nst^Jll4'S|l<4V‘1 
^ I^ ^S*lOTt^’RltSRT W^f^C® <5f& CW OT I 

> I •Ih'^fW' (Blue stain) : •vtcin *rra®t4C9' I 

^ 14l*irlfil *t5*t (Brown rot) s f5xl<i w’ihh ^jCH 4lli BTW ^ ^ (iRt, 

4ti <ihlR 1 

« I *15!T (Dry rot) s 4li ^ w® '6^ *l%t® ^ I 

8 I ^ *15*1 (Heart rot) : (irST '®»R ^r*R c<p|t*il ’IW '5jr liRt, ’ft^ ^ 

liRt %?I 'aiRI® Tpt^t ’Sit®?!!® ^ I 

4" I ^Dt*t Rf ^ (Sap stain) s ^UM ^ ITt ^iRtsi CTW 41?^ ®BI C41CT? ^tRR 
4W4Rr I 
































'b I OoBft ^ (Wet rot) : ^«f C®^ >£R^ 1^ 

^c®?r '®'Biti ^^I'bR'o '5^r I 

*11 ^ ^ (White rot) : ?5ti:k ^JTI^ ^srlSRef ^ ^ ^niTf ^51^ sB«t 

?»C5 I 

^t. C»ll*pNI<Pt'|?<l 4l«l(.*l 

i. fic5®i'^ (Beetles) s C5f® C’lW '^rf ■5, ■fsrfsf '0||<p|c.<i5i ^ <pw >^1^?, •^<P'n stWlf^ '*1^ <p|(,^ii ^ 
‘Vlic’P (sapwood) ^n3PI*t 'SRIWl^ *(t's| 'Sypic'o <pw l ^ftSFSfef <qaw '^rf 

^Ci®l *(W ^ 5)CiOt?. I 

'^. (Marine borers) : Rwtio ®Fl?r*tT ^5?IH ^ '5|(.»i<n 

■^c?r (£)'^'»|^>Q I 

'3, (Termites) : ^ «pr '^st^k C®®?r C«tC?I 'SlIJiST ^S®R ^ 

(.<p|c,*ll I 

oJI^Rxp <p|5H‘i mlu: 

iglk '^5^1 •^<ici>(.?i 'Wlft »1k^'g 'ainl'ttlR^ (tissues) c®cs I 

^ I (Burls) ! C5f^<p®ilc,'® t<pi(.‘^l 'SINI® ^TW1?r <p|^ic®t CT 'o(R?iR'o ''TH CfT^tt I 

I <P®lh (Callus) : t<p|»l®l t>h«l '*It c<MWl 'alhl'o C5C^I 

® 15ihl«R"? Ttff (Chemical stain) : faRTl? '^pC^ OTIk^^ol? l 

8 I ^ (Coarse grain) : «i|R<p ^ g®® WT 

■"1%®^ *fRl I 

<t I (.•ilo'jh ®iH (Twisted fibres) : wIdv^H ^ ^ l 

® I (Dead wood) ’• ^ (?I Wt ^ l 

•i I jpiRiw (Druxiness) : S8i£ilc.<p<i 4l<ic.‘t CT ^ itff ■'lU® l 

V. '^fllPW (Foxiness) : m\ ^ ■^1®m ^ '*rfg 

c^f»f ■sj4'ai ^fRr <p(,oi <piti *11*1 gN ■’k® i 

h. 1»|^ (Knots) 

io. '^RspRf (Rind galls) : ’‘tfte <5l<plc»(l '^Ri ^R®iRp'» 

I 

'o(Hw'3'^ wot®! (.<pl(.‘il ^ <)(.«i'a <pR(,®fOT 'aiNk'o^i i 




WAwm 


Radial Shakes 




r-Wimi Crocks 


Ring shakes 


Cup Shakis 


Twisted fibres 


Ring Shakt 


Cup shakes 


Wind cracks 


ftai ^ 


>ic«u 

RI®:) 'fllM fS'iln wWlc.*il ^ I '^*1^ ^’<1^'^cBt 

^ I ^ 'SlMlUNM CiT<lt ^1 1^ ifTCfRf *I1»^ CfTSIIt 


Heart shakes 


Star shakes 


Radial shakes 







lu’dn 


[5^1^51 R)*i ^5 t<^ ^TtTf 1 ^W- 

- ^lc^'51 sfll^ R.c^(.<i ^ 

^ 1 

- (TT 1 

- 'Sj^ct^ ^ ^ Tff 

R*( <i)<i^'» '5?r 1 ■‘pltixi's sj4i?i 

1 ^- 

- ^(,'i<p <ic®i 1 

1 

- c^ ^ 'sfh'tf^ (?T nn;^ ^ 

3|^ ’•tHf-fif'TNt t'oR -^w 'olc,<p ^(.*1 1 

Rfft^ 

RR 18 t<if*)iij»i"^ 1 

CT cm m. C«tW CT C^tM 
<ij<irI<i ^®I(.<iI^ '^I^ ^ft^Tff '?rRf 1 

RPf^ ^5Tt^ 

^s^'T/f’i^^ ^ stc#^ 

’Itwt '*i1?f 1 

^-etar®! RR>:^ ^Itst 


C5^ ^ ^ ^stck CT ^%r strict ^ ^ 

■‘pw (,'!>l®ilc.<p ■‘p|(.i<i Pi' 6?R?.<ic.®i I Rto fitC?rl®f%?r5t Sw’*!' <pg| ^c.®il: 

i I ^ ^5lk^ 'siHhl ^ ^ ^ ^slk^ arf«?tf^ ’t^sT ^311^ ^5(taR«r 3i<r^ 

I 

^ I <p|J)(.<p RR>5| s|<p|^ (.kfl^-i^lU <il<p|c«il "^ps ?f^ <?^\ I 

\5 I <P(.^ C^fW wnsR^®t?[ <p(,^ I 

8 I Pi'biR^ <p|k<p ^p© ^#fer I 

I Pi'srPi^’^1^^ ^'gfCST ^\^<?\ ^ ^ I 

'b I <p|cJ>^i '^®i*il^j <p|J)c<p ’*tf^*IT^, c5<pji^ Pi^rRs <p<il I 

^ I <p|k<p ''iRC'sr 'si^cf 'Q ^P'Sic'o ^51^ ^ I 

\r I <p|ci^i ^siW R*ijH, ^ Sfl^ <^^\ \ 

(?> I ^(,«i<plS<pjh I 

io I <p|{.J>^; (value add) ^ ^ I 

I <p|(,J)^ c?rf*i ^^1 <p^il I 

Pi'srR^-t^Rf'^f^ ^ 

<p|ic<p Pi'StRs Wf ^lc<p I 

^ I sj|^f^<p Pi'srR^ (natural seasoning) 














(to 


\ I (Artficial seasoning) 

^ ’siHtm ^ ^ *iiafiwi ^ ^ 

*ttef 15 <p»igvo| *111*11 


i. PlBtRt, 

^I'oHc'T O'^lc'll ^’tlTT PPK- ^I'oH, 'ftR 5,'sj|R<l *lKIWJ Pi'SfPi?, ^| '5^, 's|c.^ 

'^. ^I'sIW'SI 
'<t. ■*tlR|C«IJ 


■^. ■J'll^slwi: TTslCT? ^ICTI (^ cw«?rt ^ i ^sfig 

PijjPiI^ aW 


^ I 



t'oR ^<il '5^r I 


wt’ff '^<^ l»it^ ►JO'S *jw wt^ 'ata ata s^er^'o I^al'^'r 


^ I \5«1V«|M <boo-i^oo W( <£S^ ^ ^ 1^®ir C^tPTf ^ff^ CT^- ^ 

^llbl ^fl^'^RTf ^ I 

'0 I ^|p|a ^’Ho'a ta’k'il (.•al's cuc^ I'tc'® •ilt'o a»|i J5*'® ^ *llfl I 


8 I »ili»lw CT5l^s?t ^iSRii 1^'2®f^ ^ »n(hla I 


<H '*rcs|t ^ 51 ® '2®^ <pac's ^ ^ItJ® 'alWNc'ol <h\^ i)«lli>«l "^5^ "STtlS 

C*^lH ®Jl“H I 

'b I 'stPt *Rr'*l?f Spwta ^ fS-a^^c.'ol i 

li) ■'i'ail^t's a*li Pi'etl^'s^c'o £|t?i t£|'^ C**tC^^ a9:a t«i{.’1 <ila I 



ffel b-.vs «l1'a|c»l5l »lKlc«IJ PiBtR?, 



































*ll1^ 'rtOws tS| PiejRvsfl PibtR^ ^ ^ftc^ I i£) ^*(1 PijjPiR'® <u«ml 

s 

i I ^ ^1ls»ai cslw* I 

^ i^c^'8ilt.*il^itc'5^?w^'tci?i *llc?r •iT®rR*t i 

'9 1 ?tcr •nt^^nwftpt'^it? i 

8 I *IQI *11^ 9f.'o ^1^1*151 Piu> '8C.5I 'sen GIC*t ^I'olw ^RPtC^Tf ^ I 

4-1 <p|ci«l ^esr C®lw« <a ♦I^I^C'O l»|iBtRv‘fl '’ran 'a(W<I» *111*11 



ftaj V,8! *tl1^ ^l^tCTJ PUfirPlt. 


>. f 13i*l PwRi 

^laR ’^ir ^ cslc^ *l*RPr ^ ^»dH (?ral?j «iQhiIw ^13r (>i«tPn^ i 

wtwl "^tOT WW '^faR Pi«tP(<-i£|?[ «IW1WT *tP 91 1^ ^lapi 15|Bf1^-<s|^r 

■^. ^1-^'o^'i‘^'^sf: 

- <4 '^S« 'llPliva I 

<p|Ui5i oj^lwni I 

- io PT.I^. >ll^tiBt ■♦icifl W 8-4 ■^*'61^ I 

- *nf^ I 

- ^ »ilc'i'^ Rvii ■’TO »rtc*f I 

^Icim *ilti I 











- ’'t^, »^W1 ^'*jlft '^iPlCS ^ CTUllfl 'Hlwl ^ I 

>*1 'i'(ii«Ci'® <SR^ I 


•t. ^IWWR^ Pl«rRv 


- Pl«iiwl 'llR Rw Rw I 

- iWlfl ftPlw Pi'stR^'^'^ I 

- I 

- il) *l'«I«(,'o •q>|(iii <11? (lW?t.^*tR'q'o^s <ftC^ I 

- ii| I 



ffejf \r.<t 


’I. 

- R>JI's 4|^K ^W'Q Pi'wRl ^<il I 

- (£| •Hkl^w <wi PliatRV'fl ^ ^PW »TlC»f I 








15^ 


(M 



■fSar v.'b 

- i2| 'aiRfllii ^ «IK^ i 

>5 Jpl is)*i»|'!>|m Riff'S CT, jPit'o wWI^ '8 SjWf 

^ii«^5f|\Q w ^p® «tiw> I 

- *w (Wc5|! ^ ^ «im*w’t'Tswm •5iRrt ^ WT ^5[f^ 13i^ 

«rR?pi 

^^nsww? «iarn^lwt 

‘?l<t(lfii'4|, « cB^ ^5?ic® CT ^»R5®r -^i^, ^ a|1aF?it wm^ ^ ^ 

’Wewlw I 4W*it ^plit-q* HTwHI^ (iiif <t cslc^ bo ’©'t «ill©(.ii <???i 

C*IW>I1W (^*IW), 

I '^pTS will I ^ »llf5*l^»ljj "^ICT <lJ«l^<l ^ Ri«:( fiil^fa^ 

»l5Sf ^ ^ ©?F ^ I ^ ’RSW'f 'awl4*ll^© 

?J's ?Wt *lt'S?It <ili( tiRE ■'l^'fl^cM^i ^*U(r*i fifW '9.*l'(l^*l^ **1^ (CT*R-Rt^ ^T*IC?RI 
’SIW ^iffn ^Rt, ’lR<i'i»( ^?lt) ^ ^ I <p|(i« spFl?r, sRflf© 'SRX, 'iww1 

<il*il«R<> ®*ll*fisp >£Ri ^swE'ta Jisis^li?fa ^ Rf%^ Ilians ■it^*l1^ 

lil^ cB^ssj^*lt©?it ^ I 

^^itsiwRr 

^ C*r Rletht.'oR'® (preservative) ‘u^^ln ^ ^ "St 'oil<£iih (vacuum) liRt. OSplR 

(pressure) l5iJc>ic^u ^f|1t5lPiT atraft ^ i ^iWiaR^ ^iBr1<ctt|B'd«OTli?P «wm 1©=# ^Btcn 
I 
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i I ^lPi<ilR.'s l2|®t|n(,'»|15'» (Water-borne preservatives) 

^ I (Oil-borne preservatives) 

vS I ■'ll'ssil '2'^ gt^ (Light Organic Solvent Preservative (LOSPs) 


i. ’llR^lR'o 1«l'8rl5H'»n»'o (Water-borne preservatives) s '^11^ ^i^'Sfei'ojvsl ^ gtCSRT 
IvoRtvo gt^ R.t-’iw iil'5 1ejlvol?) 

■^CeT ^siW ^Mlhl ^ gift I <pc.i(<pn> 

gig tgc5 cg^gT gjgt i 


iFCgtSts gsgig ^srtc^p# (Chromated copper arsenate (CCA) 

'i|®i<i»l'il5,*i t<p|ol'5inillfl (Alkaline copper quaternary) 

(Copper azole) 

gsgig ^giglgg^ (Other copper compounds) 
cgtl# ^psftgcsj^ (Borate preservatives) 

cglfellg PiPtC'^'S 1$j«f|'g(,'ofi5'o (Sodium silicate-based preservatives) 
g^lPPTlg Pil»it<p'51«|etl<it'o|t>'o (Potassium silicate-based preservatives) 
<il^wiI3g lat^Rnjsf^ (Bifenthrin spray preservatives) 

^5|T®g Igcgiq^ glfcgtw (Fire retardant treated) 


1«|'er|iw.'o(5« (Oil-bome preservatives) : 


C?Pl®r5|g (^H<>|\i<j|) Qh^RgliJ (Coal-tar creosote) 
PiiPi® (Linseed oil) 
g^ (New Technologies) 



®isf|'Si(,'»II5'» (Natural preservatives) 

tgc?Itq^ gsti (Naturally rot-resistant woods) 
'51?, (Tung oil) 

^g gffcgT*ig (Heat treatments) 
g# gifcgi»ig (Mud treatment) 


ISlefMtblU'o fitcgtg g^ 

i. sIQkiI 

gtg^ gfaRUg gs|i g?iTO®t?r g^if^gs gi*#i i '^i'sfi?ic5j5« 
goPi's <?(.ii<pn> ggif% 3lf^? gf (brushing or spraying), 1^? (dipping), 
^gl^gt (soaking), (steeping) gt g1 ggg cgigg (hot and cold bath) I 




(charring), slcat^ (bored holes), 1^1^^ 

stfSplT (diffusion processes) (sap displacement)! 

^ 2|f3RI1 "^ift I til ^ 

ScO 2 |t?jht '’^•ij'ol <Pt'Sl ^R(,* 1 t*R ^ I 4 li'©t®ll PiPi'slw 

(.bl'Mwi ^ I (£1 ■’1^1% ■Pl’ifN croi ^*ii«fi<p I t£i sjQciiiii Rstht'ofiJ'o 

«fitar (£)^ ’gwlw i <£\ ’ttsf^ ’lRc»rr«R siQwiiw R?w«r ^ wr Tiwt?r 

^5[5prifi ^eti5(CN»l^'o £tc?ii?t ^ '5^11 lii *1^ ^ c^ 

11!) ’I'^I^tvs sitslR^ '?ii'»rif%^ Titsr <£i'^?,^hlPi<) '*1^ ^n?T^ c#f i 

id RjjPiR^ sj<p|w^i ^cti ^lc,<p I 

S|f3RIt 

'if. m^Ei?r5?ufiii3Rrr 

«t. ^m^’l<#^2|f3Rrt 


(Incising) 'sfl^caFt'SClf^ (Microwaving) : •Ttcsf *1^ s|Qi»?il'g 

I 


KK '<t fi|^: '2®ft ^ ^ wtR 'sil>i<H’tc51®R?i osm 

^ ^ 2ti:?rtc»t >£iT7i^ ^w=t ^ i 'q ^^iRc>d?f ’^mi^ 

'ai|J1<lH’t0h thl'h(.4’'Sl ’tMt’tiR C'1l«l‘|i||<|it^5l ^ W Wt W I 


'3(H'S»I'8<||<I alwri: fiftsrWsC^ i£|^ C.<lPt I '3|i«n^|'s<|| n|t») »(’®| i£|^?, <pid | 

^ ^ ^ ^ Stl?!’! ^H'M^'SlI 2tc?im ’®1 ‘£1^ ^ ^ I ^»f1<r'=d5 ’sii:<Rr 

(,<l'9l, <P|C.^<1 ’^, ’‘(Wil bMI 'S (,^<p| ^'SjIRl'S '0||®1<pI'»<1I <1J<IS,|£I <p<iI I 









i ? 

fij'PlW'Si ^ C«T«t I 

'01 lu^iwti c^3i ^r*t I 


i I lU^iw^i 2f*fpT-5i?ii^OTtCT?r -m c5T*ri 

^ I <Plt5)<l I»l'8tPi^ 2|^ I 

\S I srfaRlttJ'C^ ^ CeT^ I 

«l»t 

i I '»|(.«l| iu'llw?! '^iNlt I 

115^ »l»fl'S><M«r w I 

vs I '3’ii^f^ (?K I 

8 I <p|(i)5l fi|l^f«<P I 

(t I <p|(;i<i '^Isrsf PietPi?, '^^1^ I 
'b I '^jHrf I 

*1 I <Plci<l <IJ<1R|R*P t‘sp>i|'©(.®tl<l '^®Nt 'Wt'S I 



^ I *(l<l5,151 *llt5.'^ 'oltl tvsfitl ®J»|J S|t?l|Bt^?1 ^1^ fU'Vll'?! R^iCVS ^l©t|w C^lc'l'i I 
1^i1% *151 (.'151 R’ll.^'l? 

v^ *151 (.'151 ID•'(1(^5151 ^<lR^J 5(.«1^ ^5^ I 
’t. v^ C5i^ ^ I 

<P|1.5)51 tvsl^ i®ff^’|3[ ^^51'»1>(.®f R(.<l'1 '^TNJT ^*5r I 



R4lH<pk'SKi igfpr >Q 

R^iH^pIw^i ^I’6 '^I'^s '^’Tlf^ I <^1 ^WtC?r ’ll'^vlii, <p|(i^<i 

<Pl(.'8t >^1'^ l>i*ll^ <Pl(.'8f <»J<l^'S ^5^ 'Q ^<£5,'^C.»I^ •^"*i(.<P '0|l(.®l|l>»fl <pnl ^(.®il I 

1^<l«NstC0RT ^ I^PPI^: 

i. ^ <pR<p (plasstererOs trowel, laying-on trowel) 

^ ?ii«sfPifav5iS^ih (brick trowel, mason’s trowel) 

' 0 . R»PiB?, 'ST^'W?!^ (finishing trowel, smoothing trowel) 

8. 'i5l'st<p|u| <ppr<p ^ (notched trowel) 

(t. 'srrt^ ^ 2||'«<i>l<i<p ^Pr<p (margi n trowel) 

'to. 'srt'WW <pR<p (gauging trowel) 

*1. ^'8»<p|«i<p ^ (jointer, jointing trowel, jointing tool) 

br. ^ (.<pHI^I« <pPr'q> (Tritcher trowel, angle trowel) 

Ss. <pR<p (external angle trowel, outside comer trowel) 

^ ^ ^ (spatula, putty knife, spackling knife) 

^ , iTSl^ (drag, comb, spreader) 

i^.<p|<.i5i (3pf5, dPfSt? dPf^ ^ (wood float, floater, plastering float) 
ivs. qpf^ (31# (nail float, devil float) 

i8. (T'St^ (mbber spreader) 

G# (sponge float) 
ito. ■'IN ^ "S^R (plumb line) 

(squeegee) 

ibr. (hawk, mortar board) 

ib. (sponge) 

ito. WR#, \5l^ (3# (derby. Darby float) 

RfBR 




<tv 

^8. •‘ihRi 'a'ST’t 

^'Js. C^sjTiH ^g 
^*1. <1)1 WI 

Ci,V. (7TC55T 

'oo. csnsfi^i C5®t 

VS^. 

'O'S. *111% 

'08.’^iisRr,’tlcB?i ^ 

vO'ld. 


1 firmer chisel, bench chisel 

2 butt chisel, sash chisel, pocket chisel 

3 bevelled-edge chisel, bevel edge chisel 

4 paring chisel 

5 mortise chisel, heading chisel, mortising 
chisel 


<p|(.'8t RI«Jj S|<i|<| fo(,«St»l (I&ifl C&.'5.) 










i csjc^^o *f<w'5}t®^fiPRrf5ar 



tfeif}>As ^3^^Rf^:jfBt8(*i 







BELL FACE HAMMERS 

1 daw hammer, nail hammer 

2 framing hammer 

3 ball peen hammer 

4 peen hammer, 
cross peen hammer, 
Warringon hammer 

5 straight peen hammer 

6 joiner's hammer 



4lCBt «fl'6 dPlR'SW 

♦H'AJlww ■^rrtW) I 

^PRT RI^ i 

^l'8i 

fe*lCiRr1m C*lfVl «W3l atC^J^ fwSRT ^*RJ 5]h5 

«t1^ 0l%t6?r ^5t*Ti5ft 1 m w anstc^ ’sraji^r 

^plwt '®I(,T'S Pltn ‘fl’CWt '^5t^ OiC*t 'Sitsrs •JRI*IT CTC® 

RifW+IW •ll»l 


PAINTBRUSHES 

A flat brush, flat varnish brush 
B flogger, dragger 
C radiator brush 



I 







'oRi.gSu 

^f. ’ji's^ti oRtg^ 

'oRtyl^^ CBI^ 

^ ctPH 

'siR^I’l Iv^bH ctPK 

'»iR5||»I ^ Rs»I>|5I CSIPI^ 

^«HJi»|'S<i|"i 

^’B|^*r|s|<)‘M<l CsiPN 









fra[ J>.8 fH<l«l4lW «F^ Wllf^ 

Vlt*M « 

C^ CSpI'biIii ^ | 

’fll^s ^■fll'A*! OT^,^GI?r Csrc^^ OT t<p|(.*(l <l»|i|(.»)l ^l«C® ^ I 

^pr<v: tinlt*w bHI^ ^.'ajlR ^ I 

(Bi.*l*1s ^ ^ful 'Q tinlw *1'^ ^ I 

■felts ^tCBf <H«1R|<I^'9 'SPPit »l»l««1 ^ ^rS|K I 

'^PTs C5ra1®rfeR'®W'»l1^'5JB?^^’?It5lt'^5lir^ I 

*ii'j5i'fl vs#i fipPiPi<,^^ ppRPiv'iRr^lcBf <iw^'a ^ i 

■^Fgl^! 'sppiT, ^iPl, C*fro, 'WW> ^'ojIPt 1 <?kRi*'I> ■^ "spprRf 

53»1HH VMl'S'a ^ I 




a||i*|a|: ft*(l *lf5t») "^Ifll ^1 ^ I <fl^P§t CT’^HW *1*1 W*H ‘Slt’lt 

(••'t^lW <i|l^ ^1 ^ I 














' 5 J 1 ® 'Q 


'b'O 


*tlSt: CWITH ism 'qj'q^'o i 

t4lWH « C^sf^T: 'SI0 4f&t '6 'spieTt t'oRc.'s I 

P^RU t*1C'4»*|: CTC^ «fl*5|1% ^ C^IWl (MUm 'SpIJ ^ ^ I 

^HI^ ^'Sf*t: ^l(.®f ^ R<P6 |^i (.nPlt»i *ll1^ Re'S '55 I 

C}MR<;, Rt'Bw: o»ic<tf 41151 '51 Rq '4515 ‘Pit'Sf i£l1^ 5X55^ 55 I 

I»|4I>|5 CSlPl5 : (tfeJI S».8) 

- 55?j[3PCS5 RRfl ^5l5t5®(.®ll(.<P RR^ ^5ia[9ftc® ^RjWW f5J3®f Z'sllt'® I 
'snpf'55^5 ^lf54 55W 5RJC4 C5f^ 515515 55?rt'55 I 

- 5t^ 15J5^ «R?Tt ^^5 l52f®f ’11^515 5f5T C5f*R 5T55l5 5S5t 55 I 

- T?!^ 55^^ aK5l^55^^ *lf55t®f 5T55I5 RR)^ 55 I 

'»l5,^''5<i: ^1^C56C55 ■'iKIwj ■'IU 55?|Rh5(,<p <p~*1j|<p"H <p$i| 55 ^5if555 '*|R>"||^ 55?}3S^ 

^^51515 I (iMfe.S) 

■’^1^ CSlPl5 : 4?f^ *15 5s?l3FCB5 5l5W5t4 ’?5?faRI^ CS|PtC55 5l5l1?U 5Wr 5T 

5»iH 45t4 C 5 RI 5 5J55j5 45t '55 I (Rifl «».8) 




i I s| 555 5Jl^ “^1155'515 C55 I 

5 I R^H^It'et 5155^ '5W5f%5 '515 C55 I 
vs I 55t® ^§55^^515 G3Rf5^ ^C55 45 I 


^RRF«at»f 

i I 5t5l^ 5J1^'5fTC55 ^ 5J1^ C^«f®545 I 
5 I 5151^ 5J1^'|5C55 5J55t5 C55 I 
« I C5f*t^55 4tW ■^P 





2t*f 

^ I Rf«j| ^®l(.Jl<l •TTsJ 5(,«i’!t^^ OT (.<Pk»ll (?1^ ^ I 

^ I t^®l<p|(.®t I 

o I Rs4l‘HI(.«t ■^jl® 'S.'nw'a <i)<iRl'g W i 
8 I Rjfn«q>|(.'8t <|)<1?!V0 '?ra<1lf%?f | 



i. I 

■^. C^ *RIPra ■^Jl^ -‘PflC.^I? 

< '^Tt^ '5^’It’Rr I 

•'tlRoU^i (?PR C>T^ ’»l'®l«l*il 5l(.«t?, ^ot^ ^ I 

iSl'^ ^»(|'Si(,vo<i Pi5(H<pief 'Q^ ■ 55 ^ i£|»l'®h'3^li( C^ C^ CeT^ I 



’PPt'sWlRt 

(WTt -Morter) 

wrm 4'^ 'Q i£i^ ■‘im< ^ i 

Rsfi^Hicst ^ ^ ’TN^ ^ ^’t?# ^5ff5^ ?rNr ^ i ’fil^ %?f wti^ 
Rd'f t'oR <p$i(.'« I lii 'spprt 'j’dc.'il&'il <p?il '^jc®rf i 

■sri»k (wit) 

■sfSi? ("spioff) «]ent\o iii'S)5T <(»|iilci31^*1 (mixer) «lt?il'st*i ’rftsrf'I t'oR<p|<)<p 

^TTsf^I PPH Pic,*)^ "5^ >i|'^ <pIr*i (,<(»(*1 ■^I^RT Tftcsf f^f*ft?r t'oR <P<ll I 1^151 

(^ ^ ’tm)'®T?itc^ ifiwr wi}5^ *113 ^ ^ w I il'iJ'iwii 

■“tf^ (.'5<P'»i^ 'sfSt^iRI t'®l5<p|<i<p <i*Ir*i 4(5(.’1(5<i 

'©‘t’^5 I 

Jllflwn 

RjlPiR^ R*((.?m »<i?l^ic<p R1%^ '5tt*t ^ '*11111 

i I 'qlii'O'i (Bulk density) 

I t'oR<p|'Si<p 2j'^if(.'»n (Kinds of binding material) 

« I ■qj'qRlwii *I?R (Nature of applieation) 

8 151^ (Special mortars) 

i. 'a|lil'»*1 '^*1^: 'SR^ »liXlW51 'oilil'S'i '^’1? iflW 'otC’t lllll: 

'5tf1 ^1^ (Heavy mortars) 

'*1. ^I'n^l 'sfSiir (Lightweight mortars) 

'WI t'oR<p|5i5» t'oR<p|tl<l> 2 |^RCo>i '0|»[»iIw 'stSRC^ 'PR 

■^*1 I C^C3I ‘Plt'srg <lRc<i*t, '^'W5f, '5i%f ^'sj|R Rwi>*il <Pfl(.'s '5111 

'sPFTt (Lime Mortar) 

’»f. Pn»i^ 'SR®(T (Cement mortar) 

®t. (,^R<P ■sPRIt (Gauged Mortar or composite mortar) 

3. 'WTf (Gypsum mortar) 

'S. ^R^jlCRT *RR: *RR 'shJRC^ 'SM <Mi '*IllI I '*Rt- 

■^. ’fhif^'wrf 
'»t. WIT 





'b'Jj 

8. "srSi^ 

’«(1«fST 2rt%C?ItW 
’*f. Rh<p| 'Q^ 'SR®rf 
^ljll%?. ^R®rf 
*1^ Picol*^^ 

®. ‘^I'^-C^ c®tc^ 'SR®rt 

S|^Pl?ro5Cff "sppllil 

• ■sfljRT: ifoo CT»f%/f^'o iii?r C5c?r <pR»i 'olft t^ioluet 1wc?r 

'2^'5P® ^ I 

• »l'I»i<l! 'ailfl' 0'1 b(too C^fBf/f^vS (£|^ C5C?r ;£|'^ <p|^»| i£|^pf& '6«sf(.»i ^i®l<p| 
512tl<l,'8> <llPl Rti) t'oR ^(.'S R(.<) I 

• ' 67 T ’spi*fl's t'®R<p|'5i<p '’TfsjSl' ' 6 ^ <»<)^'o '5!?I l ' 6 ^+ 'Ci5iR>/<ill^+''Ttf^ 

• Piwv <i’ii*i t'®R<pi<i<p Piwv I Pi(.»(^+<ilRi+’ITf^ 

• CTtf^ "Wits »i'>l«il'Si RtJSt "W'^rI'SI 'C'sf? I 

• 1^*PllR 'SPI’IT: Wf 'J'»I^<Pl'Sl<P %5TC^ I 

• ^I®1<P| '8^ 'spisiT: 'S^T ■SPRI^ RW '®W<P'S||'s '©^ ^ 

^ I 

• •UI^'SPPIT: Pitii^, '^lt%, Pii.ii'v ClRVt R# R'OilR ^ I 

• PlMl*^ "SRSITS Pl(.»l'5 t®f<Wsi R'oiIR ^ ■ 5 ?! I 

• tirar-C?f C«lw ?^HS1?RS 'sppit: <^ 1 *^ 1 ?^ WH^ ^ ^ 

ifl«I^S|l'Sl ii|“lie's ^ I 

1^ 'o«tTo«r 

- wtwrik ^5ps I 

- '^1%! '^®tt©^5it 'CiR'ij'a I 

- «(lR«phl 8 ®PFt<f '5'^ '55^ I 

- PiR-t*! '55'® I 

- '^if^ ■^®tT®I5lT mult®!), »)'st^'o I 

^l(®i©t®il t><pt>t<p ^t®t ’fPT »it'o| ^t<i I 




- ’^)l'ol« ol'jPi ^ 'b8 fror ’sil^SR <q>5i(.<i I 

- 'stR ^5[»if^ io 1^: I 

- siWf^ ^St^rfBWot? ^I*6m ^SfsrfBwm 8V 'sil*)T %im 

«rt^ I 

- ■»(R(.ef^ c,<) list's I 

%src^«*tto*r 

- <ihliiR^ ’®*tt6*f; *111% wlw •>(>»( \o| ^icsfS ^ Pi MW *1% «rl^^ i 

- ASTMC4501%sr:^ 

Tst^ij c#5 's'tfs't Pmm I (?r®M '55»rf: 

- Vl^'IW’j (fineness) ^ W C5f5 ^ <111^ ^ 

C#f ^ ^ I 

- <p*iP'iu5*iP (consistency) : Pm^ (?1^ ^»i's|w C^WIn '^Tt 'st»il'i> '^'Tl? ^ (fliT 

'0(l?)'0'i ^ I 

- efadU : P4l''1<Plc,'st$i ^f»U (?f5 ijvjpl'9 CsfS 

Cift ■JRII 

- <p*n(!!jp'o Pm'w '^c*’fi}p^ ’P»l'o|<ih %¥ CB^Pn^ I 

- ^ ^)^?S5*PT : ^ ^ PoiC-Btl Wf I lil'Br 

^'o<p|t«1 I 

- 'SIIC’I^ «?l*^ : C’ll'CpJl* Pwc^^l W (il^ ^ VS.I.® ^ 'Q C’1l®tWHH 

^.<» (ii<i <pkl<p|p I 

- *i'»i 'ai<q ^'»jt»iH*l5 (feoo-iooo Pr) PmW 5I '0®t»r ^Wl(.*llw ^ ^ 

I c^ 's^ <pi4(,*i"l'i '*rf ^’©iwl'olw Pm^ 

®iN'8f|'s ^ <p<il ^R?r ^R^'oi.'m *iy51 

*11%'®^ 

^HmI^IJ ’tiR''sPi'TRf CT wImI ■^<1(,i>m I 

- ■*1tR<r 'o(*ijhj •»pf«^l<i<p 'spFiBr '^iR'^c.'p arsrfw '^c?r i 

- (?i 'WfRi 

- «P»(H (suspended solids) «tK^ I 





'bb' 


- gf^f® (dissolved solids) «rtC^ I 

- ^’TtgR (organic material) «rtC^ I 

<p|i«fl^\8» ’fii^ fgctr <pt'si Pic's ^c^ i 

- tSR (?R^-^ ^'Tlf^C® sftC^ ■'sC^ •q’!ti*HC«p ■‘Ppsal’® I 

- ’1lPi/'i<i‘ll's» ■'trf^ (ticspic'n»i ^^sc?i 4^?, <p|?p<pi4^«tf^ ^stcBf iipl^ OT?it 

^ I 


- ’llf^ ^ 'sPl'Tl?! <1J‘5 RIc?i< 1 ^tlf^ ^51'»pl C^Tlt SB'S I 

\^'s ^R®rRf <ij^^'s 4<i)'®c®il ^*!||<iH'sIc<i 'Q ^c's ^c^ I 


Wit'Sldl'^l'* 

'S^^PPlt 

T]5]f& => i: C*?tw i: '0 ('0(li)'S»l B,C'^C<l) 

RlRt!!?lPl<P »fl^ => = i: 

15iC 5J^ Wit => %5l^: ^ = J>: C«ti:^ i : 'b ^ C#f, 
"ll«»<l Pi'S« ■^5C?i I 

WTf => l5R?p^: - 5 ^ = i: >!} C«tCT5 i :V 
2|ISc<l|*l^ 'spirit => BlC»l^: <Pl?ll<l Qc'P^l = i : 


*fl^-BlC»l^ 'aifl.'HI'S 


^|5?][3F& <It wit tvsRc^s <11% '81^C^ ^ f>ICi|C^<l 'Q'Sfl?^ '5i5[*fnsC^ ’tlR-t’ICSi^ '51^’lts <ll?r I 

'S'fM ’ttf^ l>nvic^<i ^ I ’it1% 1%c5f^ wt 

Pi»ri's|c<p 'Wfl^ ’'!%? %iw®t (?ra I ^’t^s 




'aig'sll^s = 


■'Itf^ 'Q^ 
'815R 


(?n^ 1^f3F?n? 'spii ’fll^-Pic»i'v o.^e ^Tit I '^sc^ ^«ft?®roic^ 

<1tf^ PiCHcSil o.'S^ C?tW 0.8 '^Tlt SB'S ^ (£17® <pic£rMc<ilPl's| ’tt'S^ TJt?r 

C#f I 

"^IraRT WTRl 

■g^ 'Spprt => ig: <llPl = i : 'D 

BtC»(S ’Wit => PlC»|S: = i: 'b^*(l?r®f'^5tlTSf ^5^ 

= i: 8 Sn>»||c*m <plc«t<l 





i. 'SPl'Tt ^ <Pk<P <5t«1? 

"spHt sw? «#f c®r«t I 

i I sro?r 'sPi»lH I 

I %^|iiH 'Swt ^ 

'S I 'sPi^rf t'sRt's ^’Hult'io PH I 

at»f 

^PPTf Z'oRt's <ij^^'» I 

va. 'SPPIT •qj<q?ivo «^|Piti '9ett®®f l 

8. »(''i®ii t'oRt'® '®®rf®®f I 

i. ii|<p«5tH Rla Pi*ri®f '^l^(.'5 <)>l'St <p«i(,?^ I 

'sppft <P<lt^1 ? 

'»!. 'sppn? '8 ■^’TPftPRI '2^f^ ^PT'st I 

’t. R)R ®l1f^-Pi(.*(^ '3i^'®ft® ^'»l(.<i R.'^h <p<i(.^»i 
■^. RI«fi 1^®l<p|tBt 'spHl^ pH I 





C5^ 5iW?r, ■sjti?!^ 5n^ 7j3i?r 1%c®g %5 

OTQUT ^ I ^*rn^?I ^CSiT ■'iPis''i“^(.<(f '011(.®i19*11 <p<il I 

^[5n?ju5?r ^ Rjfet'®, t»(t<iit'o, ^p'lN's f^eiiwii Rt&, ?rw<r ^rf^cst^ c®ic®^f?r ct 

^ ^ ^ 1^%?r '5^ ^tsT I «p1c,<p<i c^^st©^ ^1f% 

I »|i»|?, 1^*1 St^yRl'^piff:- 

i I IFI^^S 

I c<(^?, c^ 

© I 

4!|tl||et^{|V6| 

i I '5#?,-^^ ©if^ '8'^ Jihoi|(,v!9<i ^I^(,?i ci©?rl^ I 

I ■'ihosit's?! i(in5<i <1^*1 •»p^'s| ^(."i ■»il^?, Rti) •»il^ t'®R ■‘pw '»N ^i(\»|(,<p 

<)I'»|C.»|| ^ I 

© I ^ cifC4i<i«i c’I'bwc^^ croi ©R?^ ^ c5c?i S:j®iiiw<i ?[W 

'^?, •qi'q^'o I 

8 I ‘Pk'ew 'SR®I1?f *rrf^ 5t,^w ^IW ■*!% '*rtt® 5lPf •R <tRr 

^ 1^f|c?r ®5r '2®f^ ^ <ij<iii.i'5i ^ i 

©iwc^ c^ ■Sk*1I ^ Tftcsf ^ I (il W ^SR:^ ^ 

<ij<iRl'g ^ ^ 11^ <u<)«!,i5i c^ai©M Wt '55^ I '*l<*ft- 

i I s,Pj<(h ^ l«f«c,'» I 

^ I ‘P'lN, 1^f®Tt?r PitD I 

© I ^TRCSjTOil I 

8 I ‘Ph'olura ifl^fScsj^ i£l^?, ©«il(.«TSi 1^ I 

<t I RwSR?, ©TiH I 

® I csk^k® I 
I ■^»(hl2|lolw<i I 
b" I '^lilCP ru3<i <rW (m4I(.M I 







’wfiT 

^ ^ ^rt^'^tCBf ^jCU? ^{4ww?j t«Ml*W = '^ff,8 CT81Sf X >^.*1 OTiPtS I «|f^ ^SC5?f 

C^sapissf = o.\<tS X I 

■q’fl^'iJI'a 'srifl’ilfl >*1^ ^ ^ ^li^-iil?r '^ICW «)i>Pi'® 'srit’lif ^ »1l*lM Oi# I 

<ii^ wRWRi (Sl^c^^ro?r^if^-iiRr^iOT«tuf^’snc*Ri^’il^ (K(&i 


^4£R ioo ^'’lliiwl'a ^ll*K ^589^^ = 

^(3»i| 9)|9|^'^ C*rt^*l’?i1^ 


ioo 

o.^« X 


= <9^001^ I 




PAVING PATTERNS 
A running bond 
B stack bond 

C square pattern, chequered panem 
D diagonal pattern 
E basketweave paving 
F half>basketweave paving 
G Spanish bond 

HI herringbone paving (brick-orvedge) 
K hernngbone paving (Dutch paving) 
L random paving 
M fan pattern, fantail pattern, 
peacock tail pattern 
N circular pattern, concentric pattern 
O arc pattern 
P wave panem 


■ffe? >i.5 C*l1%t, 












-stll^ TflW >|V|N<llM »1i|'©W i£|^ HMR^'oIW >iR5 ^ ^ 

RRt^l '»i3j|<P ^ ipf^ I 

t^Rivt^h CT 5!5(,«p *ilw^i ^Pito fil'Qsl ^ C^ig wm^i ^TtC®f S'oo R<p(.<p 8<t I®0 

wit®f 'o(l‘?iw ■^il'stlwl '^, 'ok'^ (.^R\,wl*i ^c,®i I tiNN *pk'8f c^t% ^ I 

c^5l?r <^i ’1'^Ritvs ^ c?(c*t ^rt^stk^rf ’tWf’flR ^riR?f ^cb? 

'^1'^ c?Nl?r ’k? ■gT I 

^’Ic.'sm fowl RI«j| •'IPi?, ^ ti^k'i i ^®i'8 <pf&, i£l^ '"If^ ^'sjlR^i 




i I '5i1®r??>k^^^? 

I ?rW?r (.<^H (.<pH *i<i(.*i<i ■^P? <u<i^k 'wf '^? 

i I <pcn<p ^ Pr*f I 

^ I |pf& •^P? '6 (.^R?(,<ih -^P? <pk<p <i(.'i? 

^Hlsfl-^ «t?f 

^ I '^P?-'ii'?r a|(,?il®f^i)'sl <p(.'!i I 

^ I ^ipR.-'i)^ I 

'0 I ^?->X| <U<1^'0 I 

8 I fpspi^ CT (.<piL*il P'1 spPt^ ''ip?-'il'?f <4 mI I 

i. i£i'^ ’Tk^ RPfl strain I 

■^. ■'’fk^ 

«r. fsspi^ ^ I 



'SPORT 

m\m m 

otN<, 'snf^ 1w ?si?iw cwr 

I ‘£i ^*)JM '5PE¥ 'ailt'nIH I 

^ ^iTOTiH ^ I c^sfi^ cpfsTTf '5?r 

Rco’fi ^<1^ C'stI^I «=il^(,*i I 

■E®?f «tc?n^%r®t 

i I <p|^l(.»ll "^ift '3 *l%*fl^ Wt I 

C!. I I 

'8 I ’fhjifE® ^51^ '*11^ C^l^ *|R^|51 I 

8 I R4n<pl'8t g®^ ^ I 

<t I cwl^ *j^cgcH wt ?t I 

'!} I 'aiHI ■'1<P®1 sWif (,®i|\b '4»|<| •»i»|'»|w <P5ll I 

HI 'sr^j<plfl <^Ri*i <p<il I 

<IJ<l^'S ^'©(.‘P Pij|l»lR©©lw ^ ^ ^ I ^:- 

i I (.■d?oif ^ (stretcher bond) 

4. I ^ (header bond) 

'S I ^ (english bond) 

8 I tipPi'f ^ (fleimsh bond 
<t I '0¥l»r (garden bond) 

'b I C?rf%?,^ (raking bond) 
q I \ 5 T^ (dutch bond) 

V I ^ (brick on edge bond) 

S9 I iiPT ^ (english cross bond) 
bo I (3Ff5R, w (facing bond) 



SB 




«|4W ^ 

^ I C$5ni ^ i «PFl?( «rt%f& ^C5 Cfra1W?f «ishw (r'V»l4l Rww ■^•PT 
^ I (.^dIh f^jPIW ^M^'8 ‘SR* RPi'3 *trt5^»f t*t5l|t*l >£|^ ^ I >41^ ^w> 

*jh|t^C» ^ ^ ^ •Tf I 'sr^ ^ C^ wslw 'W <i)-«)^s ^ ■??[ *1? I ’lWRf'^8 

CT.I^r. ytsH Pl^icM ^1 ^TI 



fSsf i^.i ! td/pR ^ fllR^ ^'w 


^ I (RiSfif^; *41^ ’1'^Iwc'o «|1%f5 R.ww I ‘4R'^WPf 

tp'C'p OTWIW i4|^ ^ ^ I Cff?H Pl4li.*l<l i4I^^ I 



teat : C5j5pr^ 



'9 I ^w ! <41^ SpFt? ■^ws >4Rr C^fST^RT ^*Rl ^MIT QSpBl?f ^RTf ^ 'S|4i^ <4p?|4 

TOT ^^Bwsrt •IMWR'BIW i£|^ ^ «r3r 'ail^l«llf^«tw Xf*PT w ^1 i4lt ^ 

’•if^*n^ <4Rx ^iH'^'iit's ^ I ’*11^1 ^k'o Gr*fRrRT *ic^ ctwri wjspr wbrt 

sppr t^wh ^Jiti *i?r '4i<p|l» (Siwfs ■S'^iu'o ^ I 









































































cpRin^ra^ 


•\<t 



f&SI i^.\S : 

8 I ^PW ^ « ’iWfllU *81 Hill'S!|1(^ ^CS *rMt*ll1% "^WST ^s?It 

1 CfffSW^WSlI^WCr <fl^%RI^C?RI tajUfl ^CB?r 

sfl^w I «j(«lo l^'sk'Sitl ^ ’IW '*1^ ^ <I1^W I ^fI»Pl C«lw >il15 tn^t'® >p«I 

^jest’s 'stf^ ^«l]«p cs^latN ^«i<iji( ■’wlw I cffPKw^«W?r i 

'®I^ CffPrf 

'^. PiCW cjfl»li At) I 



fwi i’^.S: 



tl *llc'^»i 'S8|*l ^8»: MIC'Sh ’61I1®T, ^'^I'S'S 'e?rl'r « ^liByblR 'SHK W OT ^ 

^5iw ’llc '^'1 'S?i1»r w I ^<to ISr.Pf »£w ^ ^ tnslwfl c^ist <^1^ 

■5<9 I OTWICsra Sw>'o| Tj^ 'PiBtiSfif «f*f '3?3 ^ I <13 ®PM OTSH *i^lt ^ *53?! '*1^ 

^'<^•*1 'SUH W 






















































13i1%er 


€\fy 








^ c^caj lilt ■9J<I^'0 ^ I ^ <p|no«| v£|^ 

^ I (7t?lK C*ppft, <iRl <IJ|R»V<^ C5OT CTPt ^J<l^'0 ^ I ^flQ'o 'b ^ 

br ^ ^ *rB >ir^ Gi 1 %?, ^ ^ I df^i "sriw t^Hi<t!,R i ^*111?^ ?! 5 ’®t«ii 

O'^hl^jR'olw ^511 ^ I «PC*1 ^MW 'S RcM ^?r9t«ll5l ^1|l»( >*t5I*l(.'S'^ln <II(,<P *{1 I csif^ 

I 

■^- ■^. CTH ^ 

’*t.^ I 



Gll^CJPpi*! 




f&a i^.'jj: cal^^ w 

^1 R(,“l*l ^iPlTs 

»it'8| <JI^ w.win 'Q I 














































w 




"•f. c.'d/blit 'QUl '8 C*l^ 8t& <|jf5 I 

*t, ®lf^ 'ai'i'iJlin'i'i* 'aum ^j|w ■‘t-'ilt’® I 



■ffel : '®tF 


\r I ^ ’’PimRjJT ^ 'ail^l'^Pl’^'alM *I%C^ «nOT?r 

i<l^'^»fWtOT?FlW^'e’*Pi»Tf^’llC»f'®l^'5||f*^^^T«»II'S®PI^ 

^ CtraW, OT^PT« CtRUr*! '5? I 

)i I ^ ^ ¥ti> ^rc®T (iRi I (?f^ ’jcAa s^ra»^r< « 

C5n*»t< '^Riil fiHJ -<j'«l«i'® ^ I <ilt Rt*W w^: 

'SW ^ WN»I<I '8 ^ c.^p|5l I 

'*t. 'o|'l'5l<|{,*l'i» ^Fl?l '9 (i 4 ■^^*1 ^SlBRT *ld^ aj'S>(3 C5^1?J I 

io I wPi\ ^ws wPi^ 'S I^a R»fl *pR^ ^ ^1 ^ I ’ll’iRt’® «p(i5i^II» t^ok 

'5? *Rf <J5 Rs|B w.ak ^ R4H <p<il I *RI '*RI C5J5f?f '®BI9 ^WFT^j’ 

^fi5?r ^t?R^ ^.■’Tf.'o-? ■’PiH I ^ »|ji»ih^ ^jB?r io CT. I^r liRe, 
^CB?I ’jip'q V PT. 1^ ^ '»kt*i C^JBfiJ acD ^*u^'Sl 8o OT. 1^ N'kM 5o 'Q V <4R( 

Vo I 

qfNI? (closure) 

RI?(S'b|i.<i ^t®T 5.tP5i "i^l RtH*i, *iBi "I'll *fl*r 'oi'v'8 ®tlw 'sk^ QFTBfi^r i 

'ms o ii ^ i iak^ *ic? pi^ cjpwm 

*n«?ir ^ ■^tc^ w c^ «ji?rr8f% '5iw?r ® cspmm 

■^sra I 

CiFWC?Rf 

1^ RR>si cjp|«fkfl<i »i1>r 'SpT^ ^jPit: 

ttfl'Sk (queen closure) 

"1.«p|«rk (king closure) 
n. (^CS®i^ QPlWlil (bevelled closure) 

'^. fafURl® QPTBfRT (mitred closure) 






























QFNftr: q^Hfi'olw C^ »XR'o|w CT UPl'srl^ ^ ^ ^otC^ 

«p|«rl5j I 'ofht®! fif^ ^ ^tWRT I ^ 

C^^IWH I 

< 1%^ csPWftfs ^ fittest c^t®t1^ w c^ wiw c^ GPl^ ^it^ont ^ 

'©1w (SPt^fl^ ^c«i I 'o<*ij ^•IM ^<pfi5 wc5 Pic«i^ C5Pl'8?k 

^11^ ^ I f!fl^%'ar1^1H ^ W W «f^ W ^ 1 ‘fl^ GPtia^lij 

cetl(.s?5i 'nc.'»N«?i^ 'Br^'pf^-»rHhtn •IW ^ ^ I 

(4pNHi ! ^ GPMISRT 'sjC^ I CjPM^ ^ «ltOT >8 

^5RJ site® «n? I fiflw QPW^ 'S "3^ filtw (3N^ I 

Pifttw C3FW^ : 8(t 'bo C^W «n?W C^ PfBl^^ OflWRT Ml ^ ^ I 

FULL BRICK 

A bed 
B side, face 
C end, header face 
D arris, edge 


CUT BRICKS, BONDING BRICKS 

F cut brick, bonding brick 
bat, brickbat 

G frog 

H king closer, three quarter brick 
J queen closer 
K three quarter bat 

L halved three quarter bat, 
queen closer 

M half bat, snap header 
N quarter bat, quarter 
P brick tile, brick slip 
Q brick tile, brick slip 
R closer 



>^.^0 ; QPtWRf 



wiiic.'i'g 




5(.'BH C^3I 


1^ RR>fj fiW? <i(.®<i <»<i^l<i ^c^psf I 







<111!^ (7f?tH, f^’tm CffTlH, RiR 9*1W Ci?lH 'G fbsjR C'>5t<l» 1 


CRVidl^ ^ 

<qi£f|^I^'g (.iifilw 'H («(^ «|*I15s;,-ifl i 




8. 

(31#*f 


<t. 

(?pf^'^ 

Willw wPi^ '6 <iPt Rl«j| ^'5 <ij<i^'s ^ 1 

'h. 





«tlCMH 'aifH, <ii1^ 'syM, •<(‘‘^15'* 'a?ri«i, >iPiv>ii i 

b. 



S5>. 



io. 

«1lt^*i 'STii®r w 

^>IHI (?t?rl®r, »1HvH tH^lM '(i •<^^|55'S) 1 




^ I <p|c<p <IC«1? 

^ I ^ W '3 ^? 

'5 I (.SPl®tl< 


O I C^5l^ IbSJ ^ait^ I 





























Vo 

«(*( 

i I atc?n^%r5i I 

^ 1aW? 'SW^ ^ I 

vs I f&iii^is^ RR>jj tSPletlW'fl liT'8 I 

8 I (?l C^tt^Tt ai<q»h •qt'® ^ fsapi^ I 

4 I ^c®n <u^^ln CT*3pr^ Sw'sf ^ I 



i. (.'o|»ilW'!i'^lt^ OTTIH »(@r'S[®®|(,<i '2^ ■qiin® v^a i 
'^. (.<pH ^ tiitk®! R^l*f ’Isq,'*? ‘wiw? 

’1^5^ ■^®f ^t9T«f ^ I 

’t. fSsPR, vSl'C® ^ '>jl'StlWl ■'t^if% I 

’if. ’srmtOT^ OTC»m ^vNt^o c^ srapfif w -<ij<4^N ^ ^? (TsW^ <f1& 

^Sfl^C^ ■fft'S I 



(Foundation) 

'QSR i£l^ 'S^ -snl^ ^ ^ ^ 

■^<(3^, ’11^, 'gj|<p'5 ■sijf?, %?T5f ^'siiR ^rsfw '^jaPTotc^ <p|5(,'»*Pr i 3i 

'SfifrlRr «p|®(.'0“l^ •*1~»j(,<i’ '0|lc.«lll>*ll <POl ^C.«ll I 

•>i4I»ijj (?r 31'^?. (support) Rt-^w g|^ 

^ "srll^ %5 -"t^ ^ ^W@?r 31^ ^ ^ ^ im i ct 

c<ii|(.»il <p|i)k»(l<i I ^lil(.»il RR's 1%f% cf«tT '^rRi 

31if <IT<«fet ^ ^ ^ ^ ^ I OT 1%f% R#t '8 RsrRw 

'»iwl» '^I'txp'ol ^ I 1^ <p| 5(,'CS*1(.1'!1 <pR(.'»*K R@tRw 

'^R<p| '*IT 'sitfS^ ^ift^ (soil test) C«k^ 'snf5^ ^ •»p»i'®i C«tC^ WW '^flTf I 

spFRf ^pISwH 

■?p 1^C®»R ^ iW- 

i I <i>|v5(,'ffl“H (shallow foundation) 

^ I»f>|S(,'a‘*H (deep foundation) 

^ I 'S|»i'ol« *f|l5t'»“l^: <p|v5{.’®"l(.*in ’l'ol5l's| ^sl?r ^ ^ <p|«(.' 0 *l^ 

I ^?,'Q ^ '5^r I 'Oihl-g ■51? «tc*t ^ '?t? I '?«tt- 

c^fips <£[5?, 

’*1. 'S?1eT'^15?. 

’t. <prR’o 

®. '?Tf5 ■?! ?II?j5 

'^. c^2t\5 »£f5?, 'i|MI<| '5? fiW? I '?5tt- 

i. 







8. iilCTG?«Wll**l WlC^sib ^16?, 

c. fiw'st *mS«»"h 

^J«T ®C*W 

^•I'oiciJw ’srt^ ^(5^ 

*t. ^15^ '“ihN l«*i *PFl?i I 

^.J?lI*l'W3l'l!»l*1 

«. 4*iDPi3iil*i 





|—3I?0»—.j 



*t. tpf C^*|w '«|H■^|&^ 

5 'SUFT'^flK 





tra 



(a) Simple sprcadlfootiog ( b) Stepped spread footing (e) Sloped footiog 



ffejT io.®: ^•ralcSih 





Cc^n 



id) Pectangular combined footiofi. (^) Trapezoidal conbioed footing. 

tfeif i®.8: ^5^1^ ^ 



<«) Stepped fbociag Strip fouodaiions for clo^ly spaced colurana 





(a) Strap footiok! with nco* (b) Cantilever footing with 

uniform strap. uniform strap. 

tSai 5 ^ ^pjlRJPiwI^i 







}r(t 







- JVl»|MiNt 

K ^jofiH 

p- ^IVRfcff ^ 


ConenH 


ImimrHet 


iiMWkTmt 














15|1^ 


Ca> Mai plate mat foundation <fr) PUt plate tfaiclreiied uodei fouodaiioo 


ii) Plat place with pedestal 


n.jur 

«) Tiro-way bea<n and slab 


0UUI 

{/} Baaemeat walls as rigid frame 


•tJW 

(e) Cellular foundatioo 


16 iir io.!? ! RIi:| a|¥Rl atlipl! viStwHi 











vs 


^ GPR1%^ ♦l'Slil'6| *R^ 'JflHW flft '*1W< »f®?I V|lB09t“H ^ I 

lifera 14^ «w?r I 

< Wlfl Wil*! 


r,' 



n 



\ 

>1V ^ "'i V 

:i\ 

i 

« 

i 



1 

i 

1 

i 



V 



ISH >«.i! ’tM *t1ln 



flai i'8,io! *f|^ 





b-b- 



'S?[1®r <p|J»l(.»(l OT?lFr (structural wall) ^ dPl^ «|?I '^SC?! OT?n«T 

(nonstructural wall) lilir *rt?R» R.c.'^iw 'S?IH '5^11 

«t. (isolated footing/single footing): 1 to5 

’t. <q»eil»( (?r®M -'lllSt's ^ «nCT» 'slwiic*^ 

'5?r I Pic.sr'i ^ ^ lil'^ ^tsTRRl ^ 

(£| *RtC 51 ?f <p| 5 c.' 0 *H' ' 5 ^ 11 

^ ^ C^twt >^1^ C^ra 

ijjRI <P»llt'0 <I»‘xl^’® '^“-'^1? 1^1 

■ 5 ? I 

®. ^n>K,: 4'^ ■'liRo R)*in> (,<lPl <p®il»)(,<p Re'S t£|^ S|<pM «£fi5^ 

■ 5^1 I 

■p. nj|<5U ^ 'S|lf& «p|»(.'oH»i: 'SfISI '^f5“ ^ RCb ^?rf ^ 

^eihc,^ ^*111? I ifl srac^l? ^p 1^C®*R Tr«|JT- 

^ I Rf iR?. ^pjl^lPifU ('sh <i^»i '»p»i'o|) ^It^p I 

^ I <p<nlt><^i «l?r ’Si^ c#f I 

O I Pl(.8Tff| «1J«1^|<1 •?! ^ I 

8 I <p|5(,'o*tiT I 


<t I 



(,^ci>«i(.»i'v (differential settlement) *i»»il(.'® I 


■ 5 . *11^ i£|'^5ci( t(c?f 4'^ <p»i|(.»(<i C^rt® ’Tfes'f 

sn3n®t% ^ "snl^ wi^ c#f ■5551 ^ 

’flR ^5yT?f ^l^tWl it|^ «p|Sc'®‘*R <ii<i^'s I 


^ ^*1 R>(^: ’llRfi Rc.& ((.<i»i*i-R(.«sf<i ’TRlt t'oRc.'s) 'Sfri^ 'aw I»(a 'st'u 

’liRwifI' '‘P|Ji|(.»ll R»ll(.®f I 


»fi'St'*«i*i (?r-'5n®i? 


^ ®#«tt «m ^ ^sncsi? c^ c^, 

^Tt^lWJ »pl!5ta«n?l^ Tift«t CfTSTTl^ V>lSc**|5T (^T-^il^ I <>#JlT 'SR^T i: <to 

CWT 1 hi Cl'S! Iain'S hjR 'StW^ •<Mca I <p|a(,a*^ (?r-Wl^ “^IjR 'ai^»ilw »<in>ca 

Rc?f "STtl^ <pR(.a ^ I 





VJ» 


®WCT 5*'^ ’ijH ^ *R**IT C*tC*f ^*)H| OTC*f wsk^w C?NT 

C^ ^5lc'o I ^ CTW «c9'^h ^ ^ (W WISR?'® <M(,'» ^ I 

^ ^wPi 'fISif ^IT*I11I C*IC3^ "itRw ^1?J ■’iW ^ ^*Cif fwi CTW fw® I 

tSwi GNt mi*pImi*i *11^*1 ^ GT'IT Rww i 

<11^ C?NRr'’rlW'8: 8: 'S|^’1|\6 Mullet'S 'SrfBTSI ^^t'!»l‘1l^‘B Rt?l >l»IWl*l tvsR ■^Bl 'a||y?l'5||(i^ 

W5ll*1W*ll5l foRt® ^(.'4 I W'SjWl'If Rt'flPl'i ’3fB’6t*ll »(|fBt® <S)»(*l'o|(i'S adt'sH ^It® 

'S[lfB?r ^’ICRT ^!TS!5 I ^ •jlH'iV '^a- <to ot. t^t. ^icsit 

■^jr I iH'<R ^?rm ■snlBc® w to ^|3|? ^ hi*iiw4 

w^W'*it RR*® I 



✓> 


1^31 <fl'St'fe*l*l CT-'ail®’B PfS?!!?! 

*illtf(.® CTs^cT'lt RR*® ^;e?ilii *Br R>lw fit^ 'oiyilJl, '^bt ^’*IW 'Stt ^ 

GNT ’BHM ^ I lil^tW 1^1^ ar^ R4iR'* ®iC^ I ’TTO *lR>ll*11^ 1wt ^ 

W CW^Ht C*W whh C^ *#«lt '•PH •q»«(,® ^jPT I ■STPf CTJ? C^W8 

«)t?llefc*m 'ail«R«> ■!®ca '5nl& <pfBt ^ I Iwl^ CTfB »|'o|<i®( l^f'o <t ^P® “I CT. »1«|<|'8| 
^ W C^mH ^ CK5 3R?, ^ 1»i%5 '®»1W"i ^W55T ^^RIP® ^ I 

«k3ri^ (3PB5I ^rtsit ^ c^ *nra I Tif^ 

■J5?f 'ol<W '3IX''(§^ irifB %!( «afB •ff (^W, ■^ll^ 5,«j|l*r R12|® 'e|t®ll'olt-^ 

<Nc® ^ 1^?;^ ^ ^ I 






ho 




^ I RRsfl sW?r <p|5c.®*ic.»i<i ^ i 

i I C5r-^5rt®e ^phtp "^iw? 

^ I (^f-'sri®^ c^raTrl? 'SRf ■siKW^r 

i 1<pi!at'o*lc,'i'a 2|wl«5f^fi's| I 

I ipiSc’**pr c^r-^sn^ i 

^ I c^ I 

8 I ISapi^’ffl? 1%fei ^ I 

i, ^ Vlfi> *l^'»p|n ^ OT'*tt C^ (.■'i’<lh<p|<i »ilf5^i RtilRi?, <pjMlPif5 '»l(.®il i 

'gR C^H *1^C^ 1%i% <il'*IICi*1 2|t0l'8t*1 >(t*1 <P11 I 

fM ^31^ I 

1%f^ ceT-^sn^ ^ ^ ^ ^|sTW®i fin:?rt^? 

■sf. 'sii?T ^ c»r-wi^ c#^ ^ 'sft'^ ■*rf5i^ 





^^ ^(.<P ’fi’S^Rf ^ISt ^P"1C^ '3(1 (.'ll0*11 <p<il '55®Tt I 

OTUK (masonry wall) 

I^Wslf^ '1'^f«(,'s '1ts|?(, ^ (35 ^51^ (hollow clay tile), 

'g%r 151^ t<p|(,»i| i<l'^ (unit) liiwr ^5FjW'i'ol(.<q 

^ '@(.51 @t51 >l'*1®ll ^ Pnilt^51 '>li^k*l) ■»llI^C5l 'o|5l *3 '*rt^*ft^ CT 

^511 ^ 'olc<p 5ftst)^ ^ i^)^?. OT OTTTH t'oR ^ ^lc<p wsiH 'ic'i I ^ 

■spi^ ^l?rt 'ii'^ ^ RPro (7t?rRi^ (?nrH *1!^ \ 

Pi»|I»lI^ <P(.tl‘?f5 '5k5t '5H I W: 


i I C^^Ft 'S|lt*Ftlf^ (stone masonry) 
^ I ^ (brick masonry) 


'01^^ ?5?fajj5 'Sjjp'Ftltt (Hallow block concrete masonry) 



i I <ptHlf^'5 i|Jl“HlR (Composite masonry) 

(<i'®t®ik<p <ij<i^'® ^rPF^ ^5c?f Adit'S ^^rstc^t 'Spt ^rRr i ppr- ctSFt 

»i)I"HiR(.‘i> 'it’itc?!? ^i^iOTl lii'^?, ^^@(.'151 »|'>jH's|5i 2f*fF[55 ^'*rRr i 

?5. <il(.<iei ^ 5lt«H ilJKHiR (rubble masonry) 


'*(. «nj1*l®n? 'SIJt*Rlft (ashlar masonry) 

5il(.<i'i >IJ|“HI9 'siHl^l ^5CfR5 «t^sl?r I (TPFT- '3|h(.<p|'4's (uncoursed), t'<pl4'a (coursed), 5ij|'i'»*i ^ 
'ilT?rPII'»lI^ (randon),®!^ (dry), ’IPk.’IHI'i ^ (polygonal) ^ o<p» 1 (.«p I 










IS 


■SB 


!l 


saB!il 

9Ml\ 

Sii 

SSB?S9iaS 

■njjil 

ISaBaall 

ssrisKi 


■Hgwl 

■SMAllSi! 


7 8 


■■■■SIH 


1 H-rj 1 Hqn 



■ SmS 1 

■■■■■■■■■ ifiS ■ ail 



-r 

■■■■SSIBI 



LI 

■■ Wm ■ M ■ MB 




9 10 


1,1,1,1.1,1 



111II 


1 11 

i; r 1 1' 1' 



1 TTl 1T 


I I 

ri 1 ri 
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UNCOURSED MASONRY 

1 cobblestone wall, cobble wall, 
uncoursed field stone, 
rough rubble wall, 
common rubble wall 

2 polygonal wall, Cyclopean masonry, 
Pelasgic masonry 

3 ragwork, slate walling 

4 wall of stone slabs 

5 random rubble wall, 
uncoursed rubble wall 

6 uncoursed squared rubble wall 

7 uncoursed ashlar wall 

COURSED MASONRY 

8 irregular coursed rubble wall 

9 coursed squared rubble wall 

10 coursed ashlar wall 

11 regular coursed rubble wall 

12 regular ashlar wall 


11 










5‘1'Btlwi : <.-»w)»i »|jH»i|I 3 ’fl’iRil 12|»i||2|<p ^ 
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x: 

XI 

XI 

XI 

Tl 1 


Bleyafion 



Ptan 



Seclion 










inferior 




1Bar>8.«)i •iPlPfRlsr?itw®i^iJt*R11^ 



□ 

□□□ 

□ 

□1 


Qe^ofhn Sutton 


1Bar >8.H: nlwi »ijMi|R| 

isomer ^l3t»H1^1^«I^CW-’an* (fine),(Ashlar 
lock or quarry &ced), PPf^ biH"i|ii l 


























Pll^ <pru?l<p“pf-i 


(3^1^ ^5i1^ ^ITt*l^^ •gtiic^: (?r5R- >ljM*il9 (cloisonne masonry), CW Wt*H# 
(thin bed masonry), (.'at'vkiifiS'o "suH^Tt^ (decorative masonry) 'S'^ ^ RTt^TH (?^ '8Tfl¥ 
(opus, Roman stonework)| 



tsTRrc®?! C'f^, ^ I 'il’BT 

RjjPlR^ ''I'HIl’l <P(.'SI : 

^ I wl® <pw I 

^ I 'oW R'O'S’ I 

o I '“f^ slFowl*}^ 4lflt <pw I 

8 I iii'^^'3(h^i'8Trf I 

(f I Wp|\ (i<P, l><P6(.<P <PW I 

•b I c'tbi%r®t I 

«PPl?f *it^]l^ ^Msf 
tJiJH »IJI»HIR PI^IH 

i I »I)I*HII5 (.'s CT ’TN^f <i)<l^l'5i <P'5ll RW '’^j »i'8t<i^'s Rt'a I 

^ I *rNW51 ^*1^ ^’ll^vo '5T’t 5®1^'0|W ^'!pt'® I 

va I filtiliefi C^%'5'^ I 

8 I (^ ^ c.'^h ?5'*l^ 'sre^ (.’ihl<p|<i ^¥f SIB'S ^ i 

<t I C5Tt® ^ ^ ^ ^iV'slW ^ 'tlSlWO C>^, ^ mm 

<P5ll SIB'S I 

<5 1 ui^ 'Q?m3^ c^ c^Siw^i ’Utt?!? i 

S I (?f wslw '^Fl^ C^t^ '8Tn¥ '55?^^ ■9l(^<l i^®l<p|(.«rsi ■3TO 

^c<i I 

br I CWT^tM »(i*i»l**i's ■51^ <P51C'S ^ I 

b I (3^ »ij|"hlR I^^H<plc.«t$i '5JSf«|f% i£|-^ Wt'SW '^llT I 

io I ®IK'^ ■<ij'«i^l«i '^'Jt^t'sR'^'s timlwii ’itf^ I 

ii I (?5 h vij|‘HI1< C'>i<f*H'®M 'flii'i'iJlw ISeri^H ^ ■st^'T ’flwf 1^ "SK 

i'o I c^ ^tw?r <pui <ik<i I 

i8 I ^fSRI '^Jlc^plfe^ <\s<\^k ^ I 





i<? I CT ^ 'jjiwi^c'oi ■sjgm IS'^ %?i w ^rtt® 

i'Js I *IT5|?r '»lc.«il»i(.'»l l«I^w Pit's »i'5^«)l <ij<i^'s 'spT5|t?I *f|f^ *ft9|?r CBW Pi(.<i I 

i I «tC5it OT¥l®r C*iUs wilt *1^, 'Slwlvic^l C’tl^SlM, ^ <1^ 

^l^l< 'oil^fis Rpl^tt split's RW I 

^ I tsc^ W^ ■JFfS®!, 'Stist Tift Its (.<p|(.»il iglt/RgjIisj^'a* ^p© -55^ | 

vs I ^ 'QiTR^t^ R^ltll'Sl ^fRT ^ I 

8 I Ig<p (.<p|''T8t«i| file's 'o(|^'^I»i<p's|(.<i <^l5l 'isf(.<<^®t®ll ®|^'S'o|(.<) 5®i'( ^t's ^(.<1 I 

(? I C^tlilt ^ I 

■b I TStRi’tRl tc5?( CiilH t'nt'st'n Tspflf® i£|'^^ i£|'^ ’iHPi'a ’l^lt't 

i.Q lv|'i3|M5l I 

H I 'sR«)jc's c<T¥t^ 'iy^ '*ifs ^ »i'sH*il Tsw wsh ^ ?NcTs 

^ I 

VI ^triter I ^rt^TE 

^ I 

<91 c*i^ '55®r ■grr 'spfrt? i<i-^^ Piw^ 'spi®n?i c^cs R»5R^ 

<P^1(,^ ^C<1 I 

io I ^5|f^<pvs<1 PlCSfoi I 

'spRt 

’ll’djRo Mvv ■»i'»<^'»i 

i I fij«tcsi wn ■ftfeu tsi:^ ^rtc® m %?i '55^ i wim 

teTCsfjnTr i 

I <iPt OT?rl®r Tl 'st'sift^ tcSif ^pF 'sw sic,'sj<p t^plw ^pi®rf c^fe?, 's ipiPi?. <p<ii 

^IvpI'Q aUSIU?, Wt 'sl&'s I 

'0 I '^tc^ tspM •<ij<irI« W «tM I ■^®f i£l^ *IWI?r W <ii«^rI<i 

<F<ii '^rr?r i 

8 I tt5<i ■’ll'slPiii ^sIW C^ '55®! ^V ’I?! SB's | 

<? I fiftw wi)i(,«iti ^ aiM f^#l '9iii.'s I 

vb I 7f!5f cBc^f c,.9|(.jfn illwflt'TCsi^ ^ tq-^ wt'sc.si W 





{jb* 




i 1’flHlI^ 

^ I •TTsf C®f*t I 

vD I tJvh ><jI“HIRh [5(11 I 

^ I ■^'O 2f^l<t '^? 

^ I 'suM^rfe '^? 


illc^ 'sumi%fI 
't) I S'*? »i)I*HI15'S (,<p1»|®t <4mi ^ I 
8 I ■^iCSf J1'0<^'0| ^ I 

I f&si^5(^^ I 

c<^»|»ivs ^Jt'I'SSf »<jM*^|R I 

'sf. 's^ «ii(.<i«i I 


’f. ^II1*1®lRr 5lT*F '»(.'^v» VlH»lll< I 
■sr. WM®Tl^ ■*F1^ ^ITl*Hl1^ I 
®. •!ll(,<i«i »i)I“H|R I 


i I S'Qui'si 'ail««t|vs i£)»iw?r'^tf^ ■^s?n? i 

?5. ^ sm? ^8^ tracira 

'^. c^H 

c^Pit? llR^l t’lWT I 

^tsiWstifter c^sK *i<ic.'i<i SB'S ^ c^st*T t^^c?Rr Bwi ^5c?r? 



•Nm^TOm 

■slijiCT'lfeK 


cfraM ^ ■♦liitJil MmMMtmj i.<f- Mtm >iHl>iH « 

f^^u> Glt*t ^Iht ^<iI 5I ef'ij RPf'® OT ^^ift 'SflBt t'aR ^<ll ^ 'sl(.‘l» 

liR^ <wilwl >>IKIMJ c^tpn ^ CTW ftPT ^Ri>l*i*<l *tti3r i ^ 

^^l?l P5*| 'S)^f»iRill»l luw^, ^1H 1S'*t, ^H*l ^ ^lf“t fttfl (i^lwl '®5 ^Isf ^t's CT 

^51 "SIW ^5^ ^*?IT'5^1 liR?, ctIS ^stW Pi^iMn Hl'i><p<i»( m? ^SRl 

’djj'i’t '’>jlwl« (Putlog Scaffold) 

*»f. ■smIwI'w (ftidependent Scaffolds) 


Wall 


2" X 6" 
spring 
slays 


Plaok plaHorm 
( 5 - 2 ‘ 5 ( 12 “ planks) 


z 


3" X 4" 
Putlog 





Brick 


rk 


2" X 6* 

boards 



e' 




—= 

'-\ 



rx a’ 

J 

ledgers 

_ 



-Cro$$mg 

bracing 



Section Elevation 


Mie.i: %i\w\^ 




ioo 


Independent 
Tied 
Scaffold 


Through Tie- 


Reveal Tie- 



Guard Rail (Approx 1.0 m high) 
rick Guard 

Intermediate guard rail (Max gap of 470 mm) 
,Toe Board (Min 150 mm high) 

Scaffolding Planks 

(Deck area min of 600 mm wide) 


.Transom 
.Facade Brace 
jedger Brace 


Large 
Eye Bolt 



aae Plates 
Sole Plitea 




^ «1^ "511^ C5r«lc® ^ I 

i I (Slung Scaffold) 

^ I ■'ihtHtwv ^ ^1^ 'scjIwIw (Suspended Scaffolds) 
o liJi’T (Truss-Out Scaffold) 

8 I wHIr*! 'Bt'SflW 'smIwI'® (Mobile Tower Scaffold) 
^ I -swlwl^ (Birdcage Scaffolds) 

’J> I (Gantries) 

I >jlwl« 

v I ’wlwlw 

k I »fj|<s>l< ‘VIIWI^ 
io 11®’# '•(►jIwIw 

1^ CsjSln ^WlWl<a> I 




































































Tt^iCjiL—^ 
irtrNT 

CaHP4ECTl4N 


H9TE-Mt tKf ihlClULfi K LHATED 
Vf CLiM» LPCiTrtWi 


fiiir&c. s: W»r v1w1« 




















f&fl '^jIW t^ 




Horboirtal diatonal bnci 


Lodrini cadart 


Working platform 


Accesagata 


Caatac faalaainf pIna 


fSsf 




































tSi® i®> slJliilw ^jk<r» 





















io8 

i I i£lf& 1^«f 2lI*i*PW51 'QTdl^^ ^|u<P51S( ?>C^ kite's ^sM JILL'S? 

'S I^'Sil’lOT <pl®t ■9<l(.'s ’ttC5 I 

^ I ?|R*p(.i5i Gilt'S ‘^I'^s.'^^iif^ ?rwi?r *it5^p?rsr <pc.'si i 

vs I J|I»i<pyi<i stc?lt'5t^t?r ^'®l<p?i®f, ^Tfsf^ *|I5 <)r,(.»|'?i «s(»ij c*I ’ifBTRTSI 'o|c<P'S ’^JtWlfe?, 

c^?r 

8 I R»il‘l<pl(,'8r <plilc,>(l<i 5 do'»I «<R i.<? (.<|pf 'smIwIRss. 2i(.fil«5t*i l 

d I ^ 5,*)I<1'®, t^JuN'o 'Q <p|®f <p<il<i 'st'ij stC?rt®R I 

'js I ^l^tcsrn:^ w®'«r«tt: 's w i 

^j|wlR»*st'oQ<l *ll*ll*ll*1 

^jIwIR)?, f^??r 

’*(. 'ii'a,RR«k>)5i 15^ ■swli.<plR>s,1^^ 

’f. <p|(^'«l 

iS^ %’fiiTtiT®i?rt «rtc^ i ^ - 

i I (Standards) 

^ I (.'I'stl?! (Ledger) 

'0 (Transcom) 

8 I (Double Coupler) 

<1 I *|X(.'»®1 (Swivel Coupler) 

'Jj I (Putlog Coupler) 

I (Base Plate) 

br I Phil's stc.o'v (Split joint Pin) 

Ss 1 (Reveal Pin) 
io I (Putlog End) 









1aW?r ■swlwlfe^.-ifi? ^ C5T*f? 



^ ^ ■«l>j|(.<(*l‘» 

«l»f 

i I ^)l(.<p|fe?,-'^i^ fe RI«f| ^ I 

^ I ■si>ilwlRsV'il'if sl(.?)l®r^ii'®l ^ I 

vs I 'S(>)l(,<p|fe^^®% Jj|eq|»)|«i.(£l^ 's|l?|<p| ^ | 

i I ‘iSi.'oeil '5^CT? 1^®f 'Q?® I ‘Src^ SW? •4(>1 I(,*p|R>?.RR>j) <IJ<1 Sit'S I 

'o<ic.'i<i i^'sfw spk'st CTspr c^sH *RiCT?r ■?>)I(.*p|Rj?, eric's 
'*(. c^WT?f (.^H ■swIwlRui <u<irI<i <p?i(.'s rw? 

’t. '0(hl(.l<l (TiW Cff5 '»<t(,i<i CWI’ft ^Jlwl'a <1J<1^'S ^ 'slPi^l 

I 


^«?.'s«il '»<i(.»i <|j<i^'s CT (.<p|(.*il ■«wk<p|'»->iliT RI«fl 'STs'f (.iRti) 1 m 'sfNs I 



(Shoring) 


>ll>lRi<1»'»IC<l ^il^tcsrtw ^<11^ atPfl^ CT var^ <<»lilCV|l Mtef ^ :5;51, 

CTl1%^ ^ I ^ ^«t1?r, tl^¥tw^ "SI# 1^4''i3<vol *n?T 

'sjmtc^ aif^rar*! w ^smt c^R?Tt «Miiwi 'si^wiwi^ ^ c^n?n 

tf^¥lw^ CsraM^ xM^ICilR^ CT ■^tilcsil f^*t ^ ^ 

CTlt^'^ I i£|f& Wilkei^l 2t*fH'^t?r I 

CTI#^ at*fH^ sf^ I ^9tt - 

^ I t^®llt*ll ^ njlftK. CTl?r (raking shore) : ^t^Rsn? C*f CoCS 'oR^ 

<i)<i^'© I OTf<r-4<r >510 f«Q <p|ic.<p w^lo <1^ sfi^ ^rtl^us 4'^ ^hj £fl^ ^»)ln(.'o<i 
OT?lR®f '8{|H C^ Rtii R®®! 1^1^® <pw 'oi|u<p|c's l i.'a<p|<it<p CTM C'^tcSif ^'®RT ^•'ilc.'s 

^ I 

I ^ CTl?f (flying shore) : t^HWSlJsTr ^ <>l^l4lf^ ^ ^ % 1^ 

l>«1ll>W<) ^ ^T«tU® ^ (7I1?^IW® ^ I lil CTO C^It^ 

TO® ^ 2tc?n^’ic^ I <?f ^ <mvi> ^ (Tfet '4>ic«iiiiwi cw^ ^ (?i 

'!hI«R' 8» c^n® I 

\8 I CS^ ^^\5»T ^ ^?R OTRI (dead or niddle or vertical shore) : ^I'siili (. 10 h, C|Pl?I 
^ eastern cf^ ^ %5? ci¥i®r 4 *racfi? (?n? ■^rwo ^ 1 ^t^tc^rra cm 

■5TtC‘®tfif Re'S PSot <p|CiJ)<i silC^ 'Stfi'st ^ C^ t*1l*1 C’^ <i)<i^l<i <p<il ^ I 


4^1^ P# '8^ C5il1%?,-ii|^ 'SR^ I 








A Double Raking Timber Shore 

tfeJl i’Jj.i s Bll^ CTl?f 



frai CTl?r 



















































>oV 



tBai otIH 


(?ii%.<inr®ic!rMlwr 


CTl% ’TWisr^^si^l ti|1^ fi|^ ^>ll<|\S I5|1pf W?F 

^ I ^*ilii(.'®ii Rto<i 5*lilc*(l<i '8j»ij ^r*t^ ^l(5 ^(5ln ^ HI'C'S^ ^M*il<i 'ola^ ®|R>miI*J 

^ I •ill^ 5 *lilt»llc.^ ^TtWfi? tTf 5 ,*llilt' 95 i ^R?*t I'ec.S *IC 9 ^ 

^Itta 'siwj c,<p1<i»5i 1%^ ^Rira wll^-iiRr nii<i»l<i i spi«l(.»t5i 'sppj^ic^ c^tw 

^htM PPtHf OTUtW liRX '^fB»r C*RI1^r® ^in ^Iw wlfi^ ^J^®i'9 I 


CTifiKbsfiNi »IWI*IW 

Cjfil^-iiRf »iiiT 'oi'i'tk'B spPiGRf «l1raf I c^are^ni^ «# wPl^iIu criI 

^ ’rtc^ ^ ^ I 1^ CW11^ «tOTt CfWI 1^ Iiw15 

?n11%?, OTl?r slwlwf^i) ‘iRI •Tf*I CPf«?It^pTf; 

i i^stii?rc?RW 
^ I GWRf ^(5^lt*il5i 'SUM C*f5 
O 11^®®! 

8 |i||5& 

^ I (gf 5 f^ 

^ I C*TM C*l& 

5»lw OT*R URIM, PWIIu^. dJ*l, C*t5UU*, '^jTUlU' ^®jlt>l <PWi 5*1 (i^l t'o15 

CTIU I 













































i I <P|C.<P <10®!? 

^ 1(?Il1t?.-'i|? ^ (?H I 



i I (31%?. (?fl? 3C®I I 
^ IIFI^? (?rl3-'i|3 (?T«t I 

<15=11^ a|?f 

i I (7rlf3?-i£|3 2|C?l1'Sf^?l'i| >il3?<)J<l<IO C^3^3RT I 
^ I (?T#?'2®^ >(MI>ll(.eTSI 'o|Rl<p| 3^3*3 I 
« I Rr®»| «W3 (TltR?'a||t®l|l>*ll ?53 I 
8 I c^1%? 'Q ipI^? (.•Hk'sm fsaf ^ i 


i. (£1^ ^s?'0®l| '!X|(.-i<l 1%^®f ^ ^(.«C.^ I 

'^. 'o<ii.*i<i Pi^H<p|(,«st 35^ OTl ^?-'£|3 2JC?(1^R ’I'»(.<!? 

’«r. (£)# %t *13133 (?Il1^? 

’f. ^5frsrtOT3 C3C*f 3J3^ 33 ill 3^ (?Tll3?-i£|3 l53f «ff3» I 







oo _ *jrv pi_.if>.. .. p„ 

(?i <p^i<p*R (?r5R- ?i^, (?r5, ^'®jiR ^ir^Nrsnf^ 


Pif®"! ^ptHlwu (architectural drawing) 

>f)t f^isfl^ (structural design) I CT otM" « ‘iH'Hil ^#*lT 

l«wtl5,(.i?i ^ ^ ■'otC^ ^ I ^ «M«)Rh<Plll<l 

’??{ <l'SI‘)l?IW5l W ^’T©! '5I»pE? (Ji R^lR'o 1wi^ at®RR ^ ^ ^tt:^ ^1^1^ 

I 

'Billion <5^l! C^r (.»)PH ^5(sRt (Structure) fill^l^ ^S?*r 'S RHn'olw 

■®«lj wt «t1c^ 'ii^?, <p|'8ff5 ^ 

g^l'a'olw (?T^ ■^sIW (?Rlt '5?l 'Slll1¥s®^v'^ I 

c5Pl<!,: ^'I'o ^RjPiiilR^ >5^^ <(l<i<llo 'oi^PlPf ^ <P<ll<i 'Sf'iJ ^ c5Pl<, ^1 '5^11 

(flwlPltil ^ \ %% >i|4tlc»ij ^ ^ I j^<i^ «iwf5 ^ ^ 

CSlC^ ‘Mt's ■<U?l'<1«?f11^ Csrf^ ■9<l(,'s I (^5^ C®t'^ ^SIC^RS TTlJStl 

CB^s^ '5^11 ^ ’T^P^SiR ■*rR I 

(<1^ <H?iR)C'® 'aftcsrl^ C5^ ^cf 'a(lWl«t»^ ^ I ^ 

«(C'i'‘p'i5l 'src^ I vsw (?r, 'a(k®il<p’l1« ^’lw*lll*it‘p ■*111^ CMR1?r 

’iR^t'o i£i'^ '& wksfiRm w <pi'»i'stlyt<p «iTk3ra '5T^'’'MP‘f «fHP5 ^ I wr 

^’iBftSc.'® <ihli(R<p f3R(T ^ '^rw ^Tl®r ^ c^R' c<r*tt csc^r 'QT^ i *I's<p<iI fp*! 

'®R 'sijlwiRtil <ij<i<tR lilt ■55?! i ’k?T '^sN^NlRc^ 'suiwlRtil ^ 

^ps C^ '^I'PT "5)^ R»%’»p't ^iNw '55?! ^ I <iNI(.o WlWlRnt WU ^5lHM 

vs(k«1|<)» ’ft^iTft ^ I lilt Wilt ^ I -Jf^rf 

(i) ^ ^ c^R c^ '*ij|wiR?il Ri^ I 

(ii) ^’#|fe^’mR55r%T(;^'iiiiciiiRtiiRr^ I 

^sUtcsnRnt iSt^ (azo prints) ^ ^ I CSRI^ <3|W W i A RRcB^ 

'5k*u l2k^ ■*1"dg <Pill ^ '^l^s ^HtWlRTTf tiRp'O CB^I^ 'flBt (,'6(.'»ei^ <POl ^ I 

■BiRno 'iijkiiiR?ji csif^tPT wksnRrtt (?m\ ^ i «raR^ 

'4|J|C»I|R?|| CsiRfR 2> C«k^ i(tR 1B^ (fluresent tubes) «tk^ ^ 

^RF ^ I c5ffB?r ^tk^ ^ ^*1?r 'ai(.i<p c^ i>®tli>®i ^k?f i ($Rr, 'SR?, 'auk^ilRid C‘^’l1?r 




CStPt??T OT'S^ ^ "Jit C5rfB?rFl^ -srtWT R^lf^vs csrf^ ^ I (£1^ 

^i'SiOTf ^iPTCfT ^ I ‘£l<r’l?T i£l'®T?lT '4|JlWlP)?ll irtw C5^ G5I?55r<1^ ^ ^ I 

'aiilciiiRiii C5^ tsjRwii ^ ’tli:^ 'stl^ 'sihhl w w i «il*il>il 

^ ^ ^ I ^ ;£i^^ %M 1^ ^jlwlR^l ^ I 

'4iiwi^cb'®»i c’t’TRn:^ «n?Tnro®t ^ w 'A'^k ^ w <n«n;® ^ "je® 

I 'iijl«lR?il c’f’TlE^'4^j|(;viiR?ii c^iM i 

'ouk»llR<(l iKltT? ajtrPf'o ^|5»k»lh fbfi»'o 

'sijitviifH?)i ^ ’fi^T, (71^, >£i1%i:5»t5T ‘^imr c#^ 

?5?n?i l53i is.i ti’'!It'll Rtiit?, I 

4|ilWl£) ?IK 

|<|^ ^ C^E^Tt '6|^'?P|4 C>I4‘1'H4 ’TH I fif^fsTs <m«ff >£14f5 

1?fes!54 i£l'?r StHhlil cnwcn (sill level) C4t5 C??®!! •'iRtu 

CE4(TfE® (?m cfr«rm ^ ’fH i ’iti?? 4 ?:^ ^ 

^5R^K i£|'^ 'Sfhl<nl'^^ 'ai'fj t<p|t'll t<Pl<P<l ^I'Pt'l ‘£|'©t«ll<l t1’'llt'il I <Pf»P<l 'SJt’t 

1ee^ Pifi*! <p<il '5^ I <)l<il"»tl<i Rti55,I^<. 'STrl®f '£1'^ R><, •^Ht'^vs, t'op5t®ti5?i C*r®t®il Pi®! t'it'®t®i<i 
(?raM »n^ «f®t ®n^ ^ I 

PkB?r •^|i|Ptt45l lE55f *1151 'sippf ^ I ^ C*I^ CffTlM 'SIW?! 

«m ‘£i^ <?i?rti?ra ^ (iiiiiiW5) (^ ®T%) at^ 

C^lPl^ f^ ^^141 I i£l«tR 4^, BjhHi^i CW^rtM ^ I i£14?, 

timiwo i£r^^ ’IK »if^<p'oit<i cE^ c’lPi^r ^ 1 

4|ilww 0>RS»|!T 

CT4*lE4 4'*!^ 4’*!^ '»lf?c4«i (?I4*N (vertical section), t»i<p*HH '£lPit' 0 “ 1 it (sectional 
elevation) C5I4*Pl« (cross section) l ‘£lf& 41^ 4^ (?f '£|4f& 

tsi45C4 ^sjWtC^ *£|4l^ 41^ 4fBT E^rt 4^4 ^*11451^ 4t?[f^ 45r 

1^ 451*1 41*1 E?! c^l®! I i£|^ 4l5lR<P 4®T 41*1 fE4 C4 

(?r*ll 4l4 4l^ ®rt4 CT C4C»r 4l4t 4ira%f ‘54^ 4l4t 44 I ^11^44 ^^14 C4 «11^ iiw (?14*l4 
4?rf 44 41^4 OT4*l4H 41^ 4^®! '£14?. A-B or X-X44t 44 I ■'st4 Pt^ 4141®^ 
'o|t«ll»(t'o| 14#^ 454^4 4^4 C4 C4t4 (?T4*l4 FoSt^ i£l1^ 4t?)t4 I 4448 44C3# 414414 4C4 

R'®|R\s pt1*l 45?rf 44 4 It'S vB«i'( 4E4 4^ '^14 4f44^4 44t 44 I 

CT4>*tC44 2fC4t'S#44t 4CB4 (£|t4 44"! £(414 'sjt'4 C444- '^1441144 R'alfi'®, C4^fC4^, (3Pll4? 
1®c5^4r4, ’J414 ^|4I>|C44 ^B54T, 44SfT, 'StHMI, 'ilHillR, 41^41^, 441 C414C44 4^1, ’ll 14^45 
'a4tl?I4 Plt^W4, ^TIEE®4 at^ ifR^? 44t 4tC4 I Ml®t4m 441:4 ^444^*14 

a}C4lW%4 41441414?TIC4 '£14? P^I44hSt 4l45l44t 45?IC4 >£|^'4^414 44414 4C5^ I 





iS5^ ^R ^Wf OT^*R 'siT^ ^ I CT^*"R •il?,t*m ®iF ^TlilQ ^wi ^tej 

'sit’feM c5R5»R lilPicoiw ^ I ctRilw^ ^ ’tw, ^f^ret- 

B»HI*|R ^ ^ I ^iiRWiI ^ <3PR 1%%, CiFl?r, ^ I^U3^*|J1 ‘SRI 

«l(.'ii|Br^«i '^<11 'oiWl ^ 11^41'Hs‘lt'BF RR)fl Rti?& •^R'l ■n»«i 'sil^l I 

mPiuoHn 

^ 3P^ 1^ ^ -^^RT C^stlRT ^»I1<I CT CTSICSTt dlws OT«IC® ’It^RT fij I 

^r*R ^P5*l^W 1^ Cfr<IT ^ iflC® 3P^ isi(5|c'o*R (front elevation) I 

■pt^ (am? lilPlt^'lH (rear elevation) iW C^ ^ ?P5 ctf«tcsT <ilPlC®“lH 

(side elevation) ?W i ®fR ifiRt mro ^*tra? iii?t alwPvn ?sc? 

*!iPi(.'oHi I liil'K.'oHiw m? mwmm?? t£|?t t£(f& 'aiRw i 

liRt C*W*R ?po ??isl, BfliHI, »iH(?|v», wm®I ^®JlPt<l «ttW®*RmCjr <#IC5>1?m?T^ 4?t 
‘^1? iww^Pi'; <P5|| I 



■frai iH.i i m?, <?im»R, <4if*it®*lH *lt«?rl? c#^ 










































































































































ii'O 


'a|Jlt>llPl?ll « ^*1 ^«IT <11^ 



%T »I^s*ft 


c^iRiUi^vst^ c'i’iiM*) ^«i •i<i»*if ?5^ 

^ 1 

^5UtCSf|%lt ■»1j|(,J1i| ^5lHf "5^ 1 

'^RfT ^ 1 

^ ^’RT 5IH ptqI^ c?r«rr '5ut(:iilR?il 

^ ^ ^ %®Rf 1^ %T C?ratt 

mstlf^ 1aj^ ^ «ttc^ 1 

t£| (:*J(.W1 ^e1 ^’Rl ^Ipfl cgvjri^ 

■^Klt*!) 'f<P*tt tvsR <P<ll ^ 1 

<vovilw ’II^blRivs ^s|Jl(;>llR?^l 

csrf^ 1 

^®1 £|^[^ 1 

^ ^1 |^!s<| <ll<4i,|i1 •<p« '0|lMl*t> >l<(<l'SlK ‘P'SlI 

■ 5 ^ 1 

vsrtceit ^5P® at^«t 1 




'4(dS|4j|«9 (AutoCAD) 

(AutoCAD) ■5fE^ 4H®'i3lW<l (computer aided design- 

CAD), ,351^^ <£S^s ^ EPPS'S?!!!? I t*W, 'Q 

Slf^^lw atcsjt i|jlW®(N, >sjlf^ ^ C’Mlftfw? ^ 

'Q <IJ^9!'I> I 2(1^ it|f& ■^t1«rflfl^ 

CT<I '5^ I f*W RilR'o CT <P|S(.<P Ji<p5'Siolw I"*!* <Pt'SI '^'IW I 

a^MR*? sfRl'tt iQ'^^ volt's vaitSl^jltvsil 'Q « 

Rwt't »lh''1‘*l'S ol^pRcvO •^t<ll'’1 tvsR <p(,'51 I 





^ I '!>ijlwlR?il (Z|f®tRm ^ I 

vs I c5Pll <P|C.<P <)C.‘1? 




















:>>>8 


i I (5Pi^ ‘pi(.'9 <iw 
^ I iflPio'o'R ■# ? 

\0 I 'a|(.l>|<pj|v» 

«t?t 

i I wttsri%T^-'£i<f 

^ I ^»llH(.«<I <1R #5tc^ ^ RtOT I 

'O I (R^*R'5P»tc¥'5tK9TRR'^ I 

8 I i^l^pfiJ lil^'oeil <p|J)|(,»||5l i£|(?|(,'»“ic.»1<l I 

^BR%ret»f 

i, 'o(R 5\!),5^?,-<£RI^H& C^T^STiR a|c,<i|'ist*i i 

'Sf. CTR '^f^<llet»|<p ^ I 

«t. '8¥rf¥?.^?,->il^ I 

'^. '5[^ '^PtCSf <P^’SI'!> I CT*llR ^(.^<1 et«ij *f?IR?11$t^R 

'5^1? 





^tnRT'^: 5«»i«fl<pi*i ■*1C*R( <)aiHlI^ ii’P»llw’i’H I 

*lwN^lw ^’i^’ic*!^, «iai'tifi <*H^'*rw*ri*ts 


) 11^1^ «ppi?r 

O I fi|^ R'srlfit.^^ 

8 I Plf%?, ctPR 

<t I (.‘H'ftPlK.’^PT 

^ I *rfl?, ’JSt’t?, ^ ^ '»Jl«t1^^, *n1%, 1®*T (W'ifll’t'S ^ ^5l?|f*R) 


«I4H ^l*lHl 

'^ISF^«IW^I»ll<l 

«I c®® (fre^jivra 

8 I C^^IVM 
<t I G$^ 1^ 

VI 

l» I’01I?T5 






lom : *1^W 
















^ I tIcefST (Chisel) 

I ■31’ (Hacksaw) 

o I (Pipe cutter) 

8 I ^ ^ (Hand die stock) 

<t I (Tap) 

iJj I (Hand saw) 

•t I (Circular saw) 

\r I ^ (Brick cutting hammer) 

tft I (File) 






























^?5“R[ 'll*! 'BjHo'o I ^J^rIR^ t’fM 4 ^ lil^ '^*111^11 ^1 

i8t|«it\s I ii|'9'^rt?r ^Rl®f fpai 'ai^*1 Rmt® I 



















RR*f I 'insW *il^ H'Blc’i'Q I 

o I 4riBM CiCT CWf (tools) 4ttiwi ^ ^ « *(1^1^Kf C’WCTtWtW’re^ 

*I|Ih ^ *lf5 Tf PlRi**! ^^lOb I ’t(|ii ■*1lR 

8 i<4PRWllf^(tc«)ls)am*ll1^’^5W*}nrl^fiN«ilf»iwt^ 

<t I cfnrtt?! 'siwuiR ^ »fl>iH'*lM ?rwc® ^ c*pr <iRsf5?f ^»iW ^ 

<J| OiSlCT ^ ^ «li^lij 13 ,* 1»1 ^ W 'aiHkl ttlWkl ^ hire's I 

’impms 

i I «)WIC*11 siHllM »I1\|?1W'|?I 4^M ^ I 
<0 I 'SW^ OTM C*fQ1It’5^ I 



^ICW^ s ^|(i5iJ?l^^«l<i I 

«JojNf%>i1»iPi1*i! '^, c*tra^, c*tH®f, 'sil^^l I 



ffef ^ ; 5>lti<id?l^'»mk 





5w|RI^ 


i 1TOT ^ ^ ^ Titv-m 

cvd 1^4 ^ I ficvGV, nv 41^4^ iii^ I 

^ I •H'll f ifc ^ flJSCif fliW 1141 * 1^1 I 

« I 4T f W.ft «-PT.ft* W^5#*l4iwtw 

w I 

BI »W'Hi iflim 

14>#uhi ftw ■HJ vlil net %o c^M lil^ wiiv iha i 

« I m ^ ^ ^^ITB ^^HITWVMmWftCB^ I 

<* lifl^VIlWI flWI 4W 4ClW^n »IM «l<imV) >!l»l(ft» #fl» W I 


s’^pr^lf ^nwMWB¥iH 

tiiii4i|i Mi'iititi«tjjfi^k ^«i> Wff (nmRii 4^1^ 

•nmrtf^ainni 'pi 











ii afsiCT oo 1^fB1?r liRsI^ csr5t^ ciJ^ Rc^ i 

I ppvaili} o c«lC4 i 

O I '5 RUl^l ^ 'ai^lu ^ ^ i 

8i '9(-’t GNT^^nirR 8 l^iBi^ ^cvo ^ I (fi ^5(^ TfW ('ii R‘«i(.'»'s^ 

<t I *t ^ ‘^’*11^ CT1C4 <t Rj^hl R*^<11^C4I o 

c^tc4 tii^ '’iW 1^®rtc® I uh ^no'® i ot*!! <iIw o c*ic4 

*4 ’ R'^t'o ^ R*»jt'o ■»i»it<p|‘i ^ i 

<4 1 ^ R-^t® i|l'5i>l ^ »1 »ic«pH «tftwt 4C5f ti’iic'o I 

>lH«ll*f6|: 

b. '^h^lt'i <ifl*ll(^ I 

1^ ^ I 

O. C*l’t«C5It '5»l(.»ll'o|(.<l 'a||u<p|t'» '5]W I 

8. ^'SH4Br ^*(C® ^iC4 I 

(t. '»l»l(.^M ^'ol5<l *1*)?) *lN*5l'<'ol *I1®H RW I 


s 'a(li('eo’*p«n ^•‘'H 

4loewi Hl>|s 'a||i|4C'i(«ii| I 

^^1 


5 



fSar 8: 'a||?l'4Wifl 









i I >£|^ 'P pc^ ^ I 

'5,1 ^ R’*i(,'® "STfSTsi ^I?rt •^»i(.<pK link's I '^>((.<pH1u =<*t^ I 

vo I *f 'Q ’sf Rtjtvo p pc® ^ c^ic® ■ci'oR >3 ^c^rf’t <P5i(.'® ^ I 

8 I '3 ^g®f% P f^C^ a|(.?ll'8fis^(.'»| P® ■^s^C® ^ I 'SIC^T ^ ^ ® -C® 

'St, ®- C® PiPl'o «i,t?)(,^ I 

i I 'Sk^ 'a| jit'swwi ^1^ 8 Rj^lii (fRulii I (il'JR ^ ® •^'sPi C*itC® ^ ^^TSfR 

8 1^f5l^ i£l'^^ ^ ® ^Ipr '^C® ^ ®f = (? OT’f p P pc® I 

I ^ '3 iSt-C® ^ p ’TSlC^'t (Ptsf '3 p% ^) Chit'S I 

^o I 7rac®tc®t? ■®t^‘f ^i«»3 '3 ^®?i c^p is»3 Rtji.'s RPi\s 

'Ollit'SC’Pill I 

8 I ^ii|3 '3 ^ CSlC't 'P ^TSrK ^ ®T5C^ pc® RW '3|iil'S(.'spiflfi><i 'SJt’l '3 'q<l3i^h »llS<P ^C?IC^ I 

^l^^h'o|: 

i I *lM*^k*i ^n'^tlf® ‘Piit's ^c^ I 

< I ’ifPt’recsit '?p*rw '3 ^wtc^ 1^c® ^ i 

® I p ■JfptCT 'oi(,'ll'o|t<l 'a||'i5<pk'o "^C^ I 

8 i'BK'5R^pT%*k®^l 

(t I 'siiii'swifl t'sQii »i»iit »ihs^|*i's| ‘^H»i wc® Rw I 


^l®t i (."IC.'O®! ^511 


<PkeKl (.en'oei I 

8|C?llPt^^W*tP'a^*IWt:f*P5 Wt'S'l I 

«k?rl^%Prw»r: p, pr, pp i 
ppefl^: 

'a(l^,p<P ®(.«1 

b I fiWCST C*I 'S{^HIu(,<p (.Sit'S®! <i>itc.'s ^(.<1 ®t 'P '3 -^'sl®! i^lill fold's <pii(.'s ^(,<1 | 

^ I ■d^'sRi! 1^ P ^1?IT BRf'S ‘Pilt'S ■ 55 ^ I 

® I "sp P c#il®T 'wliit "'of ^ralc® P «flwr ®P ■‘puvs ^ i 








8 I C+ll'H'l Uhll »|S|H ^ I 

4 I weo^ 'P«U® '5iW I 

% I ii|?Br 1^13(5 WlW^ftw OPIW ^ IttScqfl vtV '*fflWIP1 ^TO11^ I tWi 
iiWicH ^ nh(5 OTwr^ratl i 

11 wiwi OTflW ^sfta ’pw wfliwT ^s*Br'P*(Sli» (?iw oiw« ^ipbit ww 
wiw 'I’^lg' •lift I 

few WW CflW *1*^ 

i I tnow ^ i 

^ I 'S»iH5 I'Win^fl siWliw Ifey 4W ■‘i,»i Rui 'a»Rlfe vnce^ i 

«I unilws fe'T-’HBt^ ^ ■rliill* <flit <fli^ 'S’rIS '®iW 'ilct »l^ 

i^ic* VA «»I1CW wi 1^4 'NIC^ I 

(i) ^1f|^P*lllli» ww 'sw ’(BW fe»i^i wcfl 'fl'jpfl cflw»i »i**i:j «1 ‘I'tw i 



16 ar- 4 » : ciraiiTOwofi^i 







ijll|v4ll imMP ^ i'KH^ t OTW*F, CWFt.'slISl^ I 
^un^v *ii*iww* "p, ^ ^ c*inff I 


^gF»a ca^ ; 

~E f CB’V’ FP?ic?w! 

1 fST:® --ft ----: 

J_ _; 






fSar-^ : 


^ ifts 

I _i_ 


fef%5 ai^ 


UPQ ai'*ti 




r '- I* ^ ^ ^ I 


ft^-V! »nwn^|*B 

w*nlW! 

<MElf W%T I CTflHrtHr^-*nOT ^*W^| ^(li «£(lfl 

*iM1fl *w1wlw 1W^ ^Kit* nn I flwft 'fljilw iW c^cfl^l lii^ 

wi Hl*l I 

^1 ^«nw^|Piw^|6wOTfl^arwtOTi%®5*riw@! ss (t 

(IB^-«») 

« I ^WWIPffl'R ISftJf ■I'lTOH ^RR ^ ^ I 4WR miuHR 

c<mHNi« W«ii7t-fif^ elfri(&T«Prihif 
ISRUH 4M '■rtG^lCft VI liR ^ Rtt ^l®W iltfl MR Rw WI WKWM %B5 "flPli 
’P"iw Tittiftr Brtt ■qfhf I 











•j1»l * I 

4uim^4 «!6*l«^! wlHli, «*f5f, ^ ijl*, 'a^ « ’iflftsf, P*1f3i* ww**i i 

^uiiv^v i||>iliihi 

vw wiiiwfl liwf tffSftiBr I •1'8'Wi i fstem « *1^ s 13(6 ri i (Ifeij-j*) 

f ► ^ 



fiarS* : *ihlifln liRi "'RSf 

>1 «Wc*I •(ilSt’o umltnn L-nawiHI IpI^»^,H* i i wHIn ^iHln it5 ^ ^ww 

^1 

«I ^ c*i0ww^®l%iRrtlft=T‘P|5r^Br^rOTW^irc®^wi 

8 I TpPr 'slimi 'Rcs *il(Ct'o 'P' 1^ ttK ^ I ^ *iilCt'* WStFBt 
W^Wlt I 

ff I tMfll Wl *81^^1111 felwi TPS^ tjW OT^ artH'5’*ttPl"5pT%3I''TMf^W^^ I 

nI5 Hldfl •iR'^ ^1^^ 

tel *!Rl?rwltl*!Pltnli^ffrairtc?rtt^63rTjcnj^r^anj^’Hi®4fi*Mi»illl!^pw 
*i1^ ^«iwiwsT «>R ^’afBm ^ ^ ^ 1^ ^iiyft ^?ic» 

^i 

HI C*lfl* »l'S|n'»l 'oiH'<ilfll ^ ^ 11^ ^Slflwi ^ nM^ ■^jw I *lcr wkh 

%jr^ C5i^^ +£11 Tjf te »i»iH +<06 ^ ww>rsl?it^5ra«*r 










’^Wi^ Cflwhl ^ OT wlwl '•l^lllfl I 

■lulvmi m'lllfek ^ «fSl« I 

^W'rtw^wwpr * •Hr "6^ I 



fi-fw ifi wmflJn Qp-iWfl 



f-fli <jiKwrs irffftlfl f^ffW; 



^( 81 R H*1 RflHfl ^l^pi Wn •IHI* liWRfl 

Iferso ! "BlTHlil^(lURtUFWfl^*fll I 

’^4^*nPh 

il Ru ^W CT R<m fr+ iil H1*I ftw W I 

^1 'M’tl i ROTI ^WR WP^ HW <1^PHI RT fll¥ fltw ^IW RIlW bJlOiCfll RWf 
^iW^H I 

®l •HH^frffllWRlRUWftll^'HlWTCTWr^HlT^flWlHl 








8 I "STtPra 'oiNIt.'s ^ I 

<t 11^?, CSPtWl?, CFtWl? 'Q ^*Kf t'oR^l 'SfJH ^'iJt-qa '3Tt*f|?f«t^ '^fST ^ I 

tWPlH^fBT 

bl fiWR ^tC?f '55^ I 

^1 Csrf*tC5Rr csrfs? '51^ ■qxK.'o '55^ I Csrf^ '51^ <M(.'n ^ WT "It’tR'Tf (^ W ^ 

4|l5| *ll?l) ^l<pc.<i I 

't> I ■'iNt'i ^ R'»iw <M(.«i &l^l ^R^ln Pitot) Pft<p t*tt>j 

8 1 C'HiB? <Ptit'!) '55^ '^rt^'® "*1^ ojitiwti 'sifiUCSl WIN (?f«^ ^ I 

(t I 'sijt^swtu^m 1®!^ ^ w\bli5t4 tgtrs tc5tr ^ «£ir^ rR® ^itis m 

aR?rftf <p<)t'» ^CT', OT*rf ^ ^s?F Rttits?, I 

'b I csrfs? '5|»fltiTR ®R?f 'il'^ ®TtC«f Si'^ltll '51^ <P<H'S I ifl’5 Wf ®tt^ ^ 

^’ItiPtt'P C®tRS CW (RC?r Pitoti I ’Tlf^ ^ ^ 

I 

5,t5ti Vli ’l3l’p| Rt d5^ 

t*)»lt*il ^ Pi4n<p|t'8f RjjPiR^ ‘Ptit'o ^ I ^Nt; 

i I *fl1^ (?*fR®f (Absorption) 

■5,1 Rf ■^RCSlf^ (Crushing strength or compression strength) 

'0 I <p|lX»i)'o| (Hardness) 

8 I ®RP=ttr (Presence soluble salts) 

<t I 'a(l<p|ti-'a(i’^R> 'sfl'^ (Shape and size) 

'b I *Rf (Soimd) 

H I *1^ (Structure) 

\r I ?“ (Colour) 

i I ’HR c“tW! (SR# ^tcm ^ ^ ^5R^ 'S^RRtr cror ^,o ^stjtiti ’fif% (?im 

<ptlt<l ^ I 

^ I <ij*lPl>t ^ ^ssRSlPl®: itl'QM WI^TR “Ul^qcti'iJRt's ^^»Ra|®PT C5f^?, CsrfRc^R 

■^KlWJti Slttiler*! 'ow ^^Ictl (RRfR ®t»ij utol ^ocs» ^“ttil^ '5(^^ iflR »<t's| *PCtl Rolti 
^ t«peit'o ^ Rt 'oKt'l (RRft RtC^ 'StM ^ I 

i I ®RC*R ^lPit« '5,8 'sM SaRttl tlNW t<p|t»il RT ®IW ®R^ (Tfstt ^IltR ^ I 

^ I 'a|l<p|ti-'3(l^l^ ‘tRt.'SlM! ^ 'SftC’ltf i£|R^ (ilR R»*ilt)l'©M 'Ip "55^ I 





« I ""N ! ’oiNI's HlSutin ^iwwln 'siwt ^ PiHT 

^IWI 

8 "liR : ’ii'i •n*iy1l(3l*i (homogeneous), ^ 'STWT ^ I 

«■ I IK! ^ (OTi ^wtw»rftr ^ CFNro <4^ ^‘srifr «tOTt ^ I 


CTtPii 

Man •(Ns ^d!?! PflPR, 

(fff& CTIPk, ifBPtlfl ^tt8 X fi.oto 15f51?) 

<ll|i.8mAl4l *I8*I|R *8 ®*IWI: M»hh, ^l»l]Pl «© i5(1»|? "ffl* "8 

’[Bpri 

^1*1-! ^ - i«>o «iHt« ^iPr- i ^ I 



f6a( ii; wlPm 


^iWlWs 

i I PflPK-^^RT •j.'flip ^mI'SI *Rr 1^ c»«t ^>iwi 0evel) ^c» | 

^ I '^<t8 Ruin X 8,oft Rliin t^ISn bIhwHIa ^ ^>sc« ^CT I 

O I wlPlV'^Bf w*! *||I1J« ^*15 ^ I 

8 I C*lliSfVtiB[W!ff1^^i1^ twISn CT CTFT wH»m,1jj ^Ik»i ^>lNflh ^BT 'Siipllil) ^ 
^Ntw I 







(t I ■'llfit'o C2fFRr I R'Sis ■'tlRt'o <*<<p|i> ^ sPl(.<l 

^Rr*Rr capml^FfiCT «taim% ^ i (>(W «i^^il1 >>r >o1^ 's 

•nlfii'o ^5(c^ ^ '8 ’jjf ^ *rWw) 

'!j I iiRI*Rl i"*! '6 5.H ^Ilt?l^ 'ai^*WH,»l '^l1% ^ <)’»l|(.'o I 

•I I ^ R'S?JC*flil ’TOT C»ftrl»r iIt*tiP5 ^ C«H 'SlU?^ «ttPP <iRl 4 ^ 

^«t'o I 

V I T^'W’Rst <i|*1l4lM *flt^'^ (i^W ^CT't’tW^UCTS •i'bl^'bl 

^ ctf?r I 

(i) (.■'ilPiv'^ Pitw "sitl^ 5'8»i«n.*t in^i^et «M(,'® I 
(^) ■sift wwi Rt® I 

(o) ^cBiJ Glt’^ ‘Mt'® ^ I 




^C5<1 CTlRfl (C5jll WR ^) 

Isai io: c^IRxctR'^ 

4lW®l|W S 

>) d1^C5pH1?| dI^iIU ’^'OLVS I 

>o) c^aifS^ WRrtt ^5il<i5i ^ ^ ^ I 

8) 8(t IvS)© ^C'O I 







•POOVO ^ I liTSt^ i^^il^, '^'5^i1^, 8«fI 

'b) pii^^ c^ ’i?%nc5^^TW?R8srtra?^!B«ic®Ti?'srwf i 

'uliiMhh *tif^ 

's^ WJiliJ^i -m f & ^ ^ Wscs 1^ atx 'srfBicsRf >iKic*ii sa 

1^ CW?5Cf < 1 »tlt' 8 ’^ I iSI^SlC^ ^?f »tlfic'» ^ ^»llc'a I 



ffejj ii: «9 |?iic»ihi»i ^^c5?r (?#r^ 

^ I CTl^ t£|«i|<pin» >j<i»i,'ef '^illil <1if C6C5 ^TSTS®?I 

^ l^jjS^TFl^ISft 'a|«i-lj5,'^f^ I 

'0 I ^’iiMi "Tf <pw Rc^ woiJ Rt's ^t'q | 














15if%5r 




41®?: '*PI®lt ^Ivpl Pr.1^. Will*! 

^lt«m 'll*)! 'sPMf C^^Rf PT. f^. *{^ tiiiH 

fijC?lRS%f^ra*t1%'Q'fe*l43*f: ^I'^Pl, 'S»H 'Q ^9^ I 

«IWl'8»^l| sil»ll»ll«1s «|t?l|et^?l I 



: C3?5tsf ^C® OT. 1^. OT^fH ’fl^lf^ 


(^) ^JCB? ^FU ^ ^Piw ''otC® ^[®t C^ llHC® 

I 

('S) '^®| PTtWt^CB?f a^M RPi(.'a i||4'*ll(.»i ^ <i'^l(.® I 

(8) f^^?l ^ lit <51lwra SWW 1%5T-'5^S?*f ^ ^ I 

((t) 'S»R Iror ^ 1%^ ■H31 'r*I I ^ ^TfsJW f®tC^ 'o|hl® 

C51W4?IC®'55^ I 

('b) >8 ^TT ^ sfNi? <1? vsir CT « ^ i"*? ^ca? <£i^ 8<, -iit ^ ^ 

^SGT ’iNt® '55^ I 

(«?) ■^'tw ^n® w ’iw ’fNc® '55^ I 











































































































(i) CSpsRi GIW {.’iiik*i5i *tt"l1*tlPt iX ®ilwi ip I 

(vo) 'o|5i'*i5 ^*ij^'Si 1^1 w •^'®l<i ^rW T^Pits ^R’s^Tf R^ilw ■^■'ilt® i 

(8) ^ca «t«Pr C5^ 'ftifl’ia »ai^ "^rf (3PWa aPka ^la I^>iim ^ 

a’itc® aica i 

(c) ■srifeTst«'s^iwa >ilA)CTJ wilier ’<11^ l4Hl '®t atFi^ -mm apa i 

(^) cacBfi^ ^'>(1^ tiiw 'sf^raa ^ ^ «?r«T?ire <sm 'sf’icaa 

(^) 'sjt^wi >4^ ^ ^jsia 'Q ^Ri ^a ^paia ai^ i 
(Tr) assf*it^ aa ^ ^ ’fiac® ajca i 

v^*il als?l (jpPKaro a,**- pt. 15 t. ^ wal*r ’fiat 



laai )8 j tipl^«l a^ ca. fa. *|a^ tnnh *if^ i 


a»I^HtPr : 


(i) Gspata cata offatda ®rtOT yfU aait® ai^ i 
(^) caapr cawataia^ ^^aiat OTaaNc'saja i 

(o) ®iaa ®ca waica <4ral^ cajsia « ataratf^ c^ala aatt® asa i 
(8) 1^'olii swa cajBia ^aa GPtafia alata ai1^ ^a^jca oflwtcaa aa 

aMTai1% (?&5ia <iiai 4aaa <a®iw aai^ 

(<f) afsia «'aawa aiajcaj caaiaai^af^l^^aial^'^aOTafai 
('!») «faa «fa^ wsia 'a^aia^tca aalatfl-ca acaa ^rtsott ’flaw ^ i 



(V) ^ac^ aa ^ ^ »ffac® apa i 





'91^'^IC'a "5^, ^li^M 5|»1*1| 

▼k«ni ^Ws PiR^ 'a(^’ilt'® '5j*T, '8 Ptt»(^ 5lPni ^PI*Tt t'sfii^H 

^il^llfi '8 *l|*ll*ll*l: C-^lHl*!, ’sr*t I 

'5^, ^IPi, ’ilR I 

^l<«IMlP|: >: 'b) 

i I Rle^ *)fB2PCS6j%*Rr'5lgJ%^ C5W 'a(<l’1l« 'sn^'^llSl ^(«»«H»lt'®l R^k'o'^ I 

^ I HR»(H»H.'o| plw^i ^ 1^ winh ^ C^»I5t fRTf ^tll 'a(<l^l« '89it»- 

^mU 4m <ii>i'i'«iM 'Pf'irt® «ilc'* 1Sfcic«i?r ^ ^ I 

«I ^ RcjHts* ■'5l?j 'JiWtw tH ^ <jhR lint ’tlR PiHk'® ^ i 

8 I CT®l*!Fr ^ w*i»l 41^1 'O'lt-HH’C ^tn PidH t'®R I 
(t I «jMPl<p l\I«'o<i*i (©oftl^) W?P^8?I1?l ^IjC^ 'sPisiT 1 

^*IWj ^j!5?r w<ih 


4|C*HI •\\Mi OTHH ^1^1%s?I*r 

'8 c^®i5t, 'sr*t, i 

<|CTl«t^»l vl*llvl*ls Piw^, *fl1^ I 



*l1^8ar«^!5?t'siW*pi»il’!l»l1=T QPWnrs wit •iiPim Rw^ '»irif3'» ’ppif ^Pf Rtii >iRw (waf 

fSar CffiiK I 







ivS8 


i 1^ ■*1^) ^ I 

^ I ^R5»tt 'a|^*||^ 1%if% ^ (T!m^ C^^iW'stT ^ 'P ^ ^ 

I 

'S I 'a|^‘®f^5 '0|q<ll31 Plt»)^ <llPl<l *<'^'ll ^Hlt'® I 
8 I (,1i)|(.«TSI 'a|^<llll "SPi^Tt R^lt.'S I 

(t I R%fi 'okio ^iw 'Q®R'^pnc^'55^'^nc^ w?ri®T (ttm #*ff i 

>351 ^ 2ttc@^ 'srtc^ w 'oi^<il31 ^ ^ I 

^ I ^ ^c5?r ^imtCT csfi^M wrt w ^tc^Tron:^ ’pf«f ^ i ^ ^icstiw 

i(^ei|(,^ ?5pk ^5JS|^ !iR»(,?l '55^ I 

\r I <^l'olt<i ^ ’fl^lfl <^1®? olPitij (.<)(.'» ^c.<i I 2|f% ^ ^ '*l1^l< 'a(.■a?! ^pPT 'spprf 

Rf^ta ^ ^ a-'ik'® i 

cs I ^if^pr w (THiH <pat'»'55^ i 

bo ^,8 >1^1 ®f1f^ RJuta Tt (.lalwa ’Ika «sfl^ta R»5R?. <pac.'® ^ta l 

'^hah'sh 

(b) ^PFlt t'oRa •'i»ia ’ftf^-Piw^ lS<p aNt's Rta i 

'Tt’ttWl? ^ '5r*I]^ 'okeil'ska I^fea i 

(«) '»i(,eii»(t'®l "spi^rt ii<pk'o ^ I 

(8) 'sPFTt al*il(.*ila a^la 'STC'fr ^ aja^la spat's ^ta I 
(a) ^8 'st^ ’lir cajc^ RR^ (a>Sla?, <pa (.'0 '55^ l 


aja^lRa* ^l®t: a’lt'ist tnak^ia a»ala 

a»lteKi walwa 

5w*lJs a>*(lta ^]dS^ 'a»((,a»K ^f<PrW '^1^ ^ ^ I 

«lc?rl^%r wfl%: 

b I ^ b. 'srmH: 

I ^ <(>115M ^|'S|^f^ b. ^ 






« 1 'S'H 


8 i^ifBnr 

«. PlWV 

(t 1 

«} 1 CTsl*fl®r 

<t 

\r 1 R‘'»l 

h 1 WC*#*! 

10 1 

11 i^jm 

8. *lll^ 


Pf. 13f. X PT. Isf ( >o" X 

4") pratPf^^^wwWs 




C<iwl'¥ .) ^ ^ Wpf ( ^.,8, «j ......) ^ ^ 


PT. 15f. X PT. (>o” X >o") WUlWfl 



Face 


Plan of stretcher course 



Plan of header course 


WC'srl'^? ^1^(i, ®, i .)^«?t OTl’9 8, ijj.)^«?f 







13rt%5t 


«*».«• c»r.R X «<\.e PT. fil ( i<r x ie") 




W//////M//A 


Plan of stretcher course 
C^OTl^C^(>,0,<t. 


^ PT.ft I <fo Pf, 1Sf ( ^o" X 1^,0") wtnlwn ^ln 'iwH* 


Plan of Header course 

C^pf ( 8, -{j.) ^ 




pnwn? (?ppf (.) ^ 0^ (MA-O ^ ^ 

ffo Pf.lit X Pf, Ilf (^o" X ^(^") CtrltlPM »I<P(1''I: 




(i.'O,®.) ^ ^ 


CBft^ CTM ( ^8,* 










iOH 


^ 1iii«ii>ii*i '3 ‘Mc.'s I 

^ I «ij<i«,lw5i ’jw ^ <ilR(.'s 1%f®fcir ?t«tPo ^ ^ I 

'0 I Pi(.»i^ <ilPi<i ’spMt ^'sR <p<i(.'s I 

8 I PjR^ <P5)(.'o ^5^ I 

(t I c*tCT'?ra'®nf^f^Rt'?K=T'5N^^'^ I 

i I ^ '®|t®tl'»lc.<i l^'stlc.'® '^jC^ I 

^ I 'SReTf'^RTPr Rule's I 

vS I 2|wl®r^?) '0(|'<1»|W5) ^ I 

8 I stf^ ^ ■SRsTt ^ *?'51C'0 '55^ I 

(t I C^®f, ’9f1^, '^»l'Oei's| Tlt^ <M(,'0 I 

'b I CSft^'C^ C?iRs^'3(|S'5 <p<ic.'o I 

^ I fi|f%<i'^l(.'s '55^ I 

\y I ^ <i''ii(.*il^i 51^ Re'S Gilt'S Rs'ota c,<p|(.*il ^l(.<p l 

c9 I ^l®t c*tW ^W^IlR) '8 'Sf|?|*tT <P5i(.'® '55^ I 


4l'St: «f*rtST OTntW? ■’IW ■^RPIN' 

<i»l(.«Ri sf’fK i.i«|(.«Tg i.i<(|(.«Tg 

$W“b: ^C5?r '4||^|'4||f^b '5RiPlt*t '^1^ 'SSK ®Tf5 Wt I 

i I 

vs I vQffR 

8 i^rfsi^ 

<t 1^^^ 

'3} t4l^tl«1 
‘H I 
\r I 

Ss I PHR'C (.«lt'»«l 







So 

SS I ^jh»i 

s^Tf^r 

»H*H»H*|! 

S 1^ « I Picajt 8 I *llf^ 

PT. 13r X PT. 15^ (bo" iff) c»HllPI4 ^<1 <HWW 



PT, 13t I PT. 1St (bo" iff) unltPiD -nwH 



«*».* PT. 13^ X A* or. 13^ (btf" X bo’) PmlPHI ^\H -'HWW 





CIO") 












«o Pf. I pr. 15f (■^O" X >«*) WUlPM 4^ » 1 ?|Pfl»l 



PT. 15f X 4i(t PT. 1St (^4” X >o') WalWfl 44HI W*IW 



^ww^f *(W|! 

^ I ’Ilfit'O fijtwtn nHw ^iPl wc*l RCi'O I 

o l1^f5f%^^^*nc'5|5|W^ ^1^ I 

I ^l®r C“ICT mPfll ^lt*( nut's Rtn I 

»iw«rt»rwts 

> I ^ 'ttlC*11'*lM I 

^ I WIT ^'PIB ’i.n'C'? R^lt® ^ I 
o I «tc5W%r^(WPRrc3FW5^^j^^'4?rc®^ i 
8 I ♦nc's^ I 

I c 4M, <11^, ^*r5r5*r5f >i(S4'»im n'nt’® ^ i 
'b I Wl^PlT C?#l'5n®& <}nit\o ^ I 

kr I RivsM 1 

>» I PfOT « iBt|?|*|| vfln^ln •«c'fl ^ I 




(Hammer) 

twfew ^}l>i1?r ^ ^1 <M?(\ ^ ^ ^1 

’rt*l1?I*l^ 0 ^% 1^®t Iror I ^WflaRSI (f^e). '*IW (head) iSRl 

(eye) « (handle) ^ »llS^ i '^Jl^Ilir 1^ 'srafC'RT « ^ sHw i lH<W4lW 

31l*(l4*l'6 ^ICBf, 'nlulfi^. '8 ■^)k«p|fi»K, liW. OTUlW (.Hw<i» H'^Plt'o ^jNln 
^1 




(^) iJPT pR ^jNliT 





(«f)f^^jm 



fRJf J,i! iHsJlI'^ltBt appR vS‘Tl«.'fl*f I 





















jjtm 




A. (grip, handle) 

B. ■»ul‘fG (handle, diaft) 

C. '^Jl’TRTC^, ’INT (hammerhead.) 

D. (peen, pein, pane) 

E. (cheek) 

F. C»W (neck) 

G. (bell) 

H. RfR**!, OT’T, PR (striking face) 
K. ^ (eye) 



■ffeajA! Ri^ fipFt?f >£Rt, R(^ ’sn^l 

Pl<W^IW 

R4i*I^IC'SHI *RR « «l^f^ «Wir ^JPH^ ^ I PPH- 

) I aPT ^ ^Nk (cross peen hammer) 

^ I ? ^ *IW «jl»ik (claw hamm^) 
o I (dead end hammer) 

8 I C*^ ^jT*n 5 (sledge hammer) 

^ I ^ (stright peen hammer) 

’to I (riveting hammer) 




*1 I (chipping hammer) 

V I 4jNl5l (brick hammer) 

Ss I 'S0llPf& (mallet) 

Rl'SG'1^l ’*iw ifiw (2prf^ i 

'SSf^r o.^e o.fe I i£|1^ ■^1^ l^O'Ki I i£l? af^fPr '^5^ - 



w^f: C*r ’^*1'S'lNlvo ^ | 

t^pf: t£|1^ CWI^ 1^*111^ 1^ «ric^ I 

"siWRi 'srwUTT csr % «iic5p ^ ^ MI® '^|®*T ®rfB®ti?rt 

«ttl^ I 

• 'ait’i’Flu'S d^l'B C’lt'Si'<p <)'»ilG*il '^rlir I 

• '^R■*11'®®!I <pl(.i<i '5,'9 hI >^1^ I^Riilii Rln I 

• ‘PjIRg^I 

• 'siWt 55)|tv8 ^l'iJ|t«i<i 's(I®T ^ i 

• *(1^ *11*1^1 ^ ’li'o'nl <p<iG'o "5^ I 

^ ®fRt All'll^' >)t'oi <!i<piG*ii I ®i^ ^Ni'si <!t«i I '’it*rt5i®t® 

(i)'^ O.'O C^Hf C?t^ o.'t I 

















tBai>.8: 3F ^|1|M 


• c^w^*rf's?rt' cHwi'v '5^t'o liw, C’iw'V H5*l(.'® ^1 ^ i 

• <i*|(i« <i|i>)Pin rH'^I 'qhl'® ■qj^^'8 ^ 1 

<9. <49 4J1>lMs liRfRf "SIW I «|C?llBtW ^ <*?ll W( I 

^ ^ fiR >siCH4t ? l T3PrfiR I ^ * 11* ^^^ ^W l filCT? ^ 

'si^fU C*l1*TRBf ^ <lk<p I 



ffefl i.(t: <u^^'0 CS^ ^jRlif 


• 'ailMl'* ^»l'al I 






^88 


15|1^ 


• 

• C*lCa4 !i,<Pl(.'® ■49T'5S I 

8. cw^5jW?rs >£if& ^sreja ^ <spiK ^ <iJ'<i«i'o I ^ ^ %st «frat >«# 4^ 

I liRT « (StC4 (t C^fif I 




<ii1^ 'a('sj'» ^tft ^ift ^pIw ^ I ^ ^1^ l^cr *<c?r liri^ «w<i^i5i 4?rc® ^ i 
^it*fl<f*^s 'S C**fC4 (t I 

• CTl^ W ^fSt, t^Hatl 4^l< "^icsf ■^iTSlPl ^ *fHt8 '4||V||^ ‘Mi.'s I 

• '^I*(|51*1HI?1 51® C*|ulc'8 ^ I 

<t. ■pi'f >iRf ^ « -^pt IPT ^ I ^ ’’W ^ 4 W'Sl ^ 

’»i»)l'»«h'o|(,<q 'ai«iijH '4Bf I pR I 













:)8e 



fBaf s 

• c*il5iwi %jimm caw c^iSti:® ^ i 

• *(1^ ^1^1 tiR?, 9lJ'»t|R'0 ^t'O ^1 ^ I 

9ftl6l ^WM: >3 'a •»il»iHi '5ira pR *rt^1^ C«tCT5 >s|»i*i'®lw 

«I1« »1,1>1W1« «|1^ 'a||'«|il'fl <rt?K ^RTI 



tfel 

• RR>5 •iMIwIs ■^lOT ^ I 


• '*iWT Z'oRt'o'S I 

• ^|U|PH '*irsT 'SR?^ C'ftHIfl otters ^ | 









lTrf%5r 





fei.S): f^^^Jl^mr 

• t^vH •'ilnc*P''ic,^ fsf^ ^ I 

• ?IT®T Pi4'l(,®f ’TNwo <p|(.'8t ^TNir ’lJit*i i 

V". ^Nin: ifl?5 'sn?n CTi '^i's®ii *ii<iit«ii ^i(.<p '*rf ^ ?sfBc^ i 



tpUT i.bo ; 

• IMIJ ’TWf slut's *)jI"H|R ^ I 

j».'©f^r^^jfsfRr: 





















• 'SI'Hl's 4ilCa <U^^'o '5511 

io. ^PTRI (bumping body hammer): 



• ^t'o *1^5? •«wlt'o ^ I 

». ^5ra*n^^jtsTBf: 












15if%ST 


i8V 



• ^ '^Ilf*llist's 1515? 'lilv'5 H'Vlt'® I 



1$3i i.^8 : '5J C*R*l5^ ^JT®1W 


■^TOJ^T! 

io. CTI^I^Nhs 



Ifejl : prf&t 
















• 15f5 I 

) 8 . ^W*li tfPIMi 8 fl>lHl: 



1tarj.><*: 51^^51® ^flirts 


• 'slt^hwl *i»nl ^ ^®fer t^MI tH I 

1*. 



tfefl ^hin 

• P6*i ’Il'flw>i wW 'Wl'^ I 

ift. ^PifiniB®’wfr 









Io«i i.Sb’s <nV5 W’l'S' 


5^. ^spiflr^jW? 



ftaj i.>}>: Ipvvn ^ra 


'^m^t 

• «£Rt,3l® (k£|^ «l?IPRf ■pH CHw<p) fJ’tW •qj<)^'® ^ I 










IBaj ; '8c?rei?r 


• 'acuRj^fSPft. 'il ^ liRl liRP IWC<M ^ *lR^k <*<IC.''* <1J<I^'* 



16ar *(>1 <p|R>AJ 1^ 

• •RW 

• fil^c'iJ'fl 'SiWt H^'^RIC'5 I 

• ■’itjfK ^Ri»ft 'simi'fi -MW I 








’Dl^: 

^ •llPvt'Vtl ><jI<.*iv I lirf^ fipPl?f "RW ^ll^[l^ I nl^lwfl (^als »ij|{.»i'iJ'e *lt'9^ 

^1 (^5n?ff ^ ^ ^ ^ 'SIW® Rt»t *t'§Rf »1«1<^I ^ ^51^ 

’dc»l& ^3^ W ^ I CsrN^ ^RlRf ^PRT IJI^^IW C^ «|1^ ^ ^ 

'Sl’lw^ ^ '♦Plra ^ ^ ^3ir® ^ >i|WM ililwU ^ I 

^IiicH4|« *u1w1» 



• Vsl^t?!*!, C^ ^314 4 |(AiI ^|'®‘1^1,'8> fBtei®! Ij^lt'a I 

• W CsfBM^ril^ '0(l^l<l 'a(l^1« <MI(,'o <IJ<1^'0 ^ I 




















Will* 

• pflt min +*» ^v* ^ I 

*U|VlB 



: flrthi *ulcPiS 

• pflt olttw vflfM +fl», 'WSoi'l ^fl» ^ I 

I6*rtfliiil(pft 



"fiar ICihi <uk(n1f 

• W wUrt 'oii^ifl ^1^1% Riw ^n I 







<01 '^jfsTRi >4^ RI«si '5rs?*f (7r*rf^ i 


i I 3 Pf <I)<Ir 15 I C®f*f? 

^ I ^ ^Nlwo ffeg ^sit^ '8 <ij<i^i'!i c^K I 
<0 I'SRl^'^'^'^tC'SF «TtC*t? 

^M|Si*14 fit»f 

i I R4 |'-I<pI(.'8j <i)^«i's ^IsjIw'Si ?TWT l 

^ I liKi f^, IP, ^l»(ln ^'®lw ’‘I'il's* <p?iw ^r*f I 

vs I RI^H iljIteioJ^I I 


i. C^lWf •>il'5,u> silUiR?. vil'^ tiok'Tg ■f^'t ■^^t'Sf I 
Pi»ri*i‘p|c.'8t C^H <ij<i?,l<i ‘P^ic.^'i? 

«f. tfl'S'M '^?f1?r ? 

^t. v£i'®wli l53j RI«n I 

'^. 'fl'®(,®il5i Rally's <ij<i^l<i w I 



(Cutting tools) 


(?r C^IM %tf^ ‘Volt'S '^tl^ '1^ ‘qj*q9i'® I ^sro CT c^tM 1%#f 

^ I ^ (?IC« *flC5 Vlifl'^'* Ti<^ I >llS4'»lM 

4<1(,'o ’Tra^ '4IW •'l^i.'st '^TRII 

R»fH4lW ^411^ 

i I Bcsfei (Chisel) 

I ^Jt4 (Hacksaw) 

'0 I ?#!?[ (Pipe cutter) 

8 I ^ (Hand die stock) 

<t I (Tap) 

'to I ^JT® ^ (Hand saw) 

H I Jil'^'il'g ^ (Circular saw) 

V I ^ (Brick cutting hammer) 

Js> I ^Fl% (File) 

f&ro®rs 

R^I'WIc.'st Rl^fi 4|'5|'5| <)j<i^'5 I Intern(.<p «f*Tt^ ^ '*11111 '^Plf:- 

4. ^ lot'ssf®! (Hot chisel) 

'*1. C4l^ f&t'spn (Cold chisel) 

^ <ij«i^1<i 4^ ^ IC41® fksfsr fen ii|®r 4^ *11111 c^iKln 

n® '^n i fes fe^c?ra wm ■5j?n i 

'^. cn® "nt "nWo cn snw mfen fen 'oiNi'o '^nt Inwwn c^ i 

’*1. <i|W (Cutting edge) : Bcsrwo cn ^s*l fen 4f5t nn ^ i 

’t. ■’Rl^ (Shank): C5J5 i£in^ '411^^ 4 nf nlw fen nt^ '55^ njt^ i 4 'fe®n "nc*!! 

•ten c3cn 4i®t <p<ii nn i 

A. (handle) 

B. "Bll?. (tang) 

C. *pl<l4«1 (ferrule) 

D. cn4 (neck) 







E. CT5 (blade) 

F. WW/^vjlW*! 
(grinding bevel/cannel) 

G. ‘SW (cutting edge) 

H. C^C®»r (honing bevel) 

K. (.»il<o|<i (shoidder) 

L. (bolster) 


A 


F 


^ ^5fi»Rr wBi ^ ^ (?r®1^ ’fwm ^ 

’TWfPlt «llCTr I «W?f OT^ ^PTfS 

c»lW (Firmer chisel, bench, straight chisel) : csfl^ 'aih^lul ’W'T 

(?iwt■^jri 1^%srI c«iw i<t 

OT.I’l I ^|'D|t<14 >l|^iSt «MMH1 "5^ ^ «|C^ 'SIW 4pPH ^ ^ I <tO 

1^. 15l ■'11^ ^ I 




Iwi 'VBPTBf ^ (5t«j*i 

















'H. TjH ^(BH (bevel edge chisel): <il1& OTlWt I i^Rf «11V i»I^ 

^ (ifC^ T»|si Tf5l®f ^ I *fRr®^ ♦ITS®!!'5?f 'SBfCfT C’lW'^fBH WW ^)®Wt I CBfl^ 
c.'^Hl 'fl *inc*i«i ^I '^, c'llefi ^f5|*i Rm ^ ^ I 



®t. fi**? ^(BH: ■^5it'o ^ wl*!? ®r*r9 R'*t N‘lut'» i£| ^IvH ^J5^5l ^1 ^ I 'oi*1)1*0 

■^'8 ^ I «iliilt,#il «ri« spk csrIBt 

«I11^ I ^rPlRl ^ OTtCf ^W'Q OTC8 ^■=Tt I 



■ffet^.S: ^ »llllu«f Rt'sj®! 

'^. •l^'ll ^(51*1 (Mortise chisel) : (.<pI(,*iI R»^^t's ^WW 'sihshHwi *i-s>HI <ps(.' 8 >^1 *ilBh 
■qj<i^'o ^ I ^l&oKi ^PRl C*11^ Rw *115^ I «p»i«pli»t<p C*I1®T ^CiT 

:il5i cfr8?iT I ^^5®f >8^ '®w?i!} Res Res 4 sfBiesis 

R^tR®'SS I 




















tfelf 5>(®t. foterBT 

». ^ C»l1»r ^fl51»r (Half round chisel, turning chisels) s OT C»I1»T 

w|w HW ^ 1*51*1 <J3[^ ^TRT iTPr I^'swm Rw wlw cHI*1 ^1*51*1 I 

iS| ^ 1*51*1 ^ I v8t^ ^1^4^ ^|l»k*i5i 'aiw^pt ^|'5H Rtfl ^*ti ^1*5] 

^ I lacra •Jl’i “BraRt I5t'8t»i I 



f6ai ^ C’fl’T ^fl>1*T 

C^!H Rtopi, Rten, ^Nla Rton (stone chisels, cold chisels. Hammer 

headed chisels): 



<£f^ ^|\s«l| '6 Ib^*^ MVb i£Rsf5 CSpCSRf '*11*0 '0|l^^lc»ll *1164 I *RfPRl ^Cil *llw I 

■ 4 . (adjustable frame) 

*1. ^iPi® 62pr (solid frame) 


























'5J1^ ’’T Pt*i PE»i t'oQ 'T<il ^ I ^l'5tRPf'® liRf 

>||^R*IJ ^I'BI *(I?I I 



ffejl ^,lr ! ’’T 

•tftl’t'VfBfir (Pipe cutter) : 

^^JK’RT I liRT RRj^ ^51?^ '^pit- 

OR (frame) 

< (Handle) 

»f, »11^ whin (Guide roller) 

’tr. (SUde) 

«. n‘luln (Cutter wheel) 

C*fB ^ (Set screw) 



Im ^.<» : 
















b I (Hand Die Stock) t 

<iRr •>ii^Mj c*lMlff^fl ^ ^ ^*#5iw ^ ^ 

«i|fi I <fl1S ^ ^5,PH® P5*i Rtfl (I'aQ ^1 ^ I '!»|5. I ^NTs-^. •'iftw 

'!»|^ ’*t. i|®'8tlc>>5^«i \5)^ I 'sitH’Fl^'o ^*1 ^'^c'o C*rsR- CTl^ CSj® '^iSln ewj Rm<l 'sl^ 

^U-q^vs ^ I ^■^Itt^RT ^•’llfl'olt’l ^ CSpB '^s<l1<f ?f*TF ^ «|(.flleT^ I 

(ifc^ 'a(0»1^ ■’WIT ^ ^ ^^’'S ■353 I (irc® l«»lli> ■5t?l1& ^ 'a(|'5<pk»|l «I15^ | 

HInfill ^rW 's(yilw '!»)5. wu ^t'8 ^ I RtM 15wi tick'll I 



|puq: •iR’i 'oR'»l 'iR’t 3Pl“H Hft’l 'ol^'*) I 



























(t. 1»3M (Tap) : 

^ (?t1*Tl^f^ l^'SW ^ *l3tp >«l1& ^ I <i# ^ ^ 

^I^F^'b Pv»i Rw tila ‘mI ^ I i^RI ®f*JH '^<?*f, ’Dl^ '6 n’IIwk, <^1®? I 'S)li»5i ^1Trt> c.’IHI^Is 
'S Gtfll f*TH( ^RTRT "BRJ ^iWBr i>l'St5*Hi I ^if^ lilW ^ ®nCT C3® ^fP| ^It5* I ■‘Pttwfn *RPT 

«PPRf “BlM I Ijjmcts tljg? 1%^ CS® ^fPRT ^ ’PJH srwQ 

^ I <P5ih ®HJ liWCJf l^*ilC lJJlC*Rr «|t«l«w ^ I (^•ilU UjHw 
P lt'WT^I 8f*)h'® R’O'^ 5>?|| ^IfJI I '^^:- 

’iJlirtsTl'T 

«t. cB»ii<r G3l*i?i’Bnn (?!& I 

^*19 (?tm ^’ijiin’iisr (33% “cnn «iwi^ I 

■'HT c5*fRr G!lPf3 IJJN I 




imHHHHIiUI 


( If YV T1 VI 


otothv 


d5»l1?f'BjH 













ISij : RI^ UjH I 

RsifH'+l'ai ^ <s^ ^ssbiFivi I «(cin®f% ^liw ^^n6i?r 

'Bf’U >irf& I ^iik'oa Rjiai’is 


(Handle) 

'«J. (Blade) 

’t. cBt (Toe) 

% (Heel) 

®. 15«l (Teeth) 

R1^ ''S*iCTl^ R(^:| 'aii^i<i-«il^f^'G 1^1^ i 
c'rsTrt^prf i 


■Y. Cf-'^SI^ (Cross cul saw): ^ '«nls?l'=ilR> '=il'5w <il <w<i^'o ^ i »Rl9 

Sff.l C«l5^ JjS.bi' C>r.1^. ^ I <SRf ‘t 1'*«C*1I 'S|l‘*M ^TW 'bo CSl^ <101^ 
















































’PRT ’ItW 8®-tfe6t C^W '^'fs ■^jr 1 hIw^ >ll>IWfl 1^ "5)^ 

■SIC®! I JllJIW^l diCT ^ I ''fl®«PlTW ®1PT ^TPI ^P*C?r OT^^IT ^ (^TC® 

I 



■ffeir: ■^.i’^ : <fl<P'8M ’*n*P'aPT^f5^ I 



fsai'^.S'O ! ipT'siltp 3pr ’f I 

’t. ^1® <wil’o (Rip or Hand saw) : *^1 <mI'o *111 '!»o CT.ISf. H l <irt& Hit ^1ci<i 
<901^ c®H I'd •9>|ot'o n I lira *|1^ t^iRjRjUiw ^ cic® li® I 4 ^iw uwra 

^ ^ '5p|igtc»1^ 1^ 3PH w ^ I >I1>IW'>I »lil»1M''l1?f ^ 'IM'olM 1^™® 

Hi® I ®iH uRi ®iSc® iii ®?n® n i ci-<Mk'on ic®T *ra® wsira imj 

I 



1531-^.is: il®®?rt®i 

*i. ®1*1^?ll® (Back or Tenon saw) s *1 ®?I1® ’lUl *111 ClC® \oo d.ISl. I lira «lf^ ClPl. 
C®'Jjf&l'W'fl® «I1I® I ®I1®Tirat^®l C^I®1 lS*tCl U®>T CStW^W®M *1^16*101 CTf^l®!!) CTtHl 




















^ I li) '^?iM ^ I ^ ^|l»i< ’pw '8ill>w dOT liRr c^ 

CTPf I 




f&JT ‘mI'o I 

(Compass saw) : ifliW W | 4l<ia f^'sg 

^*(1^5^'^ <m|v 9 «ii'^^ia I 4 ^i'® 'wra fifirr 84-(?T. 1^.'5jr I «tl^ (?T. 1^-4 8 c«tw 

41^1^ «I1C^ I 



Iwii ! ^1^ Wll'S I 

•. (DovetaU saw) j ifl '^?n^ 1^!!Pt OTI^ <pa(.'a '’RP '^ICTF ^ 

^l 

•It^'^?l1^ (Pit saw) : 'ajl^ilctf^r (jicH ifl »11^ 

cmI^ ‘Wlt'o ^ I i£l1& *i''il« i.lr Pjulu ^ 'a|5i wpf I ^'9t*ia <?lt^ fi|c^ Sffs Oo OT. 1^ 

iil^ ^Pt^lW «fra >4 OT. tSl '5S I 1^ *11^ '®IW fi-liBH »IlC*t I 

<I1CT I 'sitFi? ^&»Rr ^ caw ^fURi Rim h^bh 1>h ^ 

^1C& I TS*rt?Rf 'BR <wil’o d5pf SHw^i C®ICT I 1^^ olPi'o ^lo WRT aiW *(5*1^ 
>ft*l tiRf <a*»l“f I 

'^. BlR'^atV (Key hole saw) s <p|t5i<i 'BCaT '^5l*lt-^l^ <p|l»(.'ffl <il I 

tfl BRiroa RivPil^ a*ai^ i "o h'p iii '^aps'aja^® ^ i 


























flaf I 

■W.’fF^TBf'Sf^ C*l1*lf'jfi : C'^HI^I^ ’T ^•1'xlP44’ll^ »11^CTJ ^ WS *£|^ 

Hfii*ik*1 <i»li ^l»l <il* I '^l^'il^i '*1 t*jPl»i Rlwjl sf*Pt555S I 

CT*(8 ^TT^IRT (Bench type circular saw) 

<1. C*llo? 9 *i >nl<^h (Portable circular saw) 

CTOf i8fl?l'tf?l ’ll ’1%’B C*lldE^«l >11^W - %S ^ I 

*t1^, ■HiPt'P ^ t'^lwl RfRwii wkil <p|'ll(.'9, ^(.'» ^ «P<|(.'S '^I^ST 



Ip«i '^..iTr; <rl5,wn ^Rff 

i. (?rcw^ '5,.®. R'RRi'siil^8. c®«i'*s«ftt. Picam ^'b. ^1^^ •». •9*l’o» 
^1S^i 























tSWC^fTf^-tiRr (.>l^lw 'aik»)I^«ph HJl’Urf 

^1 





Cross Section 



Close Up 


ffejT Pl«n 








9 ^ 


'W ®t^ »iRf ^*tC^ i/8 'sr^ cBMIiTB s|1c^ I PitaM ^15 <iRI 

<ipp 'IM'srts^^ ^ 11^ ;4i5i^ ism’rt^ 1^*1^ 

^ I 



Cross Section 



tfe? t^PTRT 

Pi*tRl <p|^*i '5J1® TFftpBT »(t'»l ww 'SIM’Q ’’RF I '<lf& 'sh^ ^(t ^TR^fP <i|W (slots) I 
<iRt.1^«raw (keyways) vi^,«i '5?r i 


© 

Cross Section C 10 S 0 Up 

lw*i ! C’tW^I^ Rt ^f^Sw <p|^ 

t»ihl^l« •’itufvo c5*fRj I (Rl*l?f ^I'^l'^ 

<iR^ t'»Hi<po <pR*i I tW'ai<i'»«i ’jiw <5^ <wit'a ^ I 























Cross Section 

foui ^A'®‘ ^|^»i 

■^’♦fi^f® "^^rlif'^1^ ■pt^ tw c«l5^'•ic?rc*B?r (^*11^ ^ «rtw wH®T i 'oiIii'oMu 
■*^ (slots) 1^'6C?W (Kcyways) ^ ^RTC® «iJ^^'o ^ I 

(U*IM 



z:\ 

■ ♦»#»«« ■ ■»»#4 * 

Cross Section 

Close Up 


tlaj '^.^8: d5*tra^F1^ 

d»*f|it <pl^,*l ^ (JJ’iW ^1 ^ffW I CT ^W*T ^ Hi'S 'Jjo 

'o|tH5i PpPiV^I ^ I ‘J|f & '’lT*(fiH^ Pit^ ^l» I 


Cross Section 



ffel «p|^»l 



















1^5? 1%=T 1^ «I1W **1^ TBRsf ^ I Iwwwm CW i*RX 

wHI HR^Iwi ^ I 

'oniRf^^ftpr 




fiaf 

'S5lf@i ^ «r|{i'*llii (JjfiT cB^ ^ «ltw I sW ^ OT5f '*R< Pit^ ^ (TO 

I 'sMi t»ral*ic» olRtw tjfll'# •W ftPi?.-'^ I 



+I4ib’^'it®ft5fcwr 



iSar ^ft®r 




















<»<)^'S ■??f I 

fk<5W?T 

i I frostsf (Cold chisel) : 4? *iki(.*jj C»fkk W "^TRl I 

^ I «pk»(k f&(,«t'i (Firmer chisel) : ‘irf^ sfRT <pi(.5)« <pi(,et« iSFU I 

'S I C'lrrll^?. Bcet«i (Paring chisel) : <pI(^<i ^ 'Spu ;f|1^ <i)«^^'o ^ i ’trfSl^ 

■^Iws c^ ^'’twTfl' I 

8 I (Gouges) (Carving chisel) : ifl *151(.*1<1 fBcBr«i C*IW^ 

^tCSF <ij<i9)'s ^ I 


i I Pi^n«pi(.'st «)j<)^'o RR>n ^ (?r«t i 

^ I RR>J) 2k5l?r l&OStt'KI ^ (?T«f I 
«I ffeij ifii:^ i£i^ f&(.«sfwsi Ri%^ c<f%31 


^ I klT^ ^ 'Q ^ ^ ? 

^ I RI«fj sj^ «P5llC,'0<I ^ (?T^ I 
O I <i)<i«,l<i ■^Rlt ^ ? 

fi|»f 

i I R^'WC®? ^TW® Rtsfei ^ I 

^ |f5aRk'5J1^^-‘^l^1^^'^''t^Q 'S <ij«irIh CeT»t I 
« I ^ ^ I 

8 I RR>j| spFFi kl'® *P5ik'»5i fsai I 

<t I <5j<)klii (?N I 





1^0 


i. i£i<pfD RsTisf Pi55'l''i<p|'8j I 

(,<ph (.<ph OT*llc.*1 ^fT'GTlt <)I(.<|? 

’*f. (?n*f I 

*t. RI«fl (ii'PTir I 

^l(.®t C'^H *5<1C.*1<1 ^ f53Pf^ W I 






(Measuring tools) 

^ CT ^ <p<iI '5^ 'ol(.<p CWlt^?. ^*1*1 <ic'i I W 

<p|(.«T« '©®N^ 'SfR ‘SI? I CT (.<p|(.*il sRs1?I >ilnl'5l<P C^l'ic.^K 

^ <P<IC'S ■'Itra I (.■>1'8f»u <ll<lRi'Si S(1?I®ft 'a('si'» srspR | i£| 

'8 ^*)3?R sk?n^R I 

«PfRt 15N^ 

Rf®:;| af^ R'Sf|9?,'5eT5f ^ I : 

i I ^ Pi c.ei(.»(■?) (Linen tap rule) 

^ I c5®t (Steel tap) 

\s I CSfBH c5<1 (Metal tap) 

8 I 1^®r ^ (Steel rule) 

<t I f^B^r (Steel band) 

'b I (Survey chain) 

H I (Folding rule) 

V I <F5I (Zig zag rule) 

I '3i 15'5 «q>j|Pi’^ (Outside callipers) 

io I ^ T^rl^ ^sjlPr«f|^ (Inside callipers) 
ib I C*t^ (Marking gauge) 

I Jill'sl^'sj (?1i^ (Mortise gauge) 
io 1(Divider) 
i8 I (Compass) 

^ Pn.*iu*w R’'ffl|: 41^ Pwt'm R*'ol t'op *Ric^ i ^ 

i£i^ i'b ^ «rtw I ?sT<lU5i (:»iR5l>i'0|< ^ ^ ^ 

rft«t (?r8?rt I ^ Iv>vs|ll5w C«tH t>|v|ybl«( ^*(1 ^ ^ I 

<ii.'Si<i I 








IfejJ '0,> S «pHc,'!??I R(.*1(.*151 R''®I 

»Rt wlwl 'silii'HI C*PR ^ 'srW »£|1& «u<i^'8 ^ I ^sMc<??r ^'sll 

CT5R c^Wt«*IC9 CTTO *itai I 

<iB*f: 'ills R>t»l<l ^'of^ iRIPRf C^ I liRf i, io, >^ 0 , 'So 

'iRl <fo l^fBlil '55?! «I1C^ I fi|C^ l^t.f^ I f<i>'8llut<q> <£1^ CHHkln '>lt*f '^15(51 'SU'd 
’©IScir ilMT ^ I ''l1C*Rr^*Rf CTMCSRI •nUr l ♦RfSiI©*Rl'Bt*f1^1WtfS'P«K-'£RI 

Siw PiL'sr^ ’©fBca I 'ai<i"li ^ I*iittlw5i ^Pf i^'ffllii '£)?; c»l^ i '^'sT 

'SH*I^1 PSW'jl ‘IWAjil CTpf I 



1531 'S.'^s 1^®T CS*f 

Pvc»is <Sc^ §*l?f '^, ^1^ 1^St?r t>nR»Piu|« ’srM^ '^fBT «)iw i wr 

31<I '*1^'**1 ^ ’J^T’nf-St^ 'Srt^ *ltil I WtR'% (ills W*| '®l^ ”^3F ^ ^PT*! 

<M(.'8’e <ij<i^lii ^fli^ I 









i‘»'S 

'8. wPl'S '8l'*l *il'ON Rp'ol^i tn’'!) 'a|<i|^| oo Piwh ■^ps ^llw I *Ff*tO^ R*'9|'S 

1^'ow '4|4|k •'jTj <i| R*®! twR ^1 ^ I R*®T ^SIt*PFf I^^CI C^Pt 

•lt«5T ^ I C«PR- HJ1?I *tw *lC9'=^t, >flfl> 'Ulw •INI ^ ^ I 



tWR O.® : CT^1*T C5*f 

C^pRf^ '^o ^5r«l^ «o PiSRI ^ «ITC^ Pl(.«1t*« R*'®l<l 

»i(.'®l^ Rt'® ^<il '551 

8, P^»*l WWI 'S||5<I t'l*^ ^ R^^ls 4S|C^ *fU IT*! ^t®1 I ^'sR 'oR 

■*1^ 1 '®|^V|f'| 3 jQm wIwI ’5rf9WT I 



f^O.S : 1^»r^ 

^^4: 156®r WRT ■’TRICTJ OT C^lCTf *lPW*r 'Sl'ftJ'll C5T^ ^ I 

(?1psil^ ^’STM^ (?W?It ^ I ip ^ limftPlPlSlW’W^srsr® 

4'. P5*T ^|ws >lRr ^o PfPpr ^ '80 Rtlii ^Iw I ’il'B'il X'^l(«'®<l *ll'®w 

«flJnr'?rw*itir i 












>*18 



16ar '9.<ti 

: lira >llA)CTj ^ ^ ’lt*f (??«?It ^ I PN»f'SIC^ >6^ ^]51^ 

^l'8f 'ERIC'S CTH I 'OW *t'0^'o|<l ^C»r RT •'1*111 *n^ CRPt WC'S 

*l1c5r I 


SfR*! R'^: "STH *1^ W ^*1 ■55 1 w :- 

CB^; 

’f. ’Il^ln C5^ I 




fsaf 'S.'Jj: *tH5l?I CB^ 


5>^iis <ij<i^'o ^ I tiRT Csrf?’IW'^ Q}<JI '5RH >oofl» ^?IT 

mw I *|f^i& Riy.'vn o.'b'b ^ ^.Si^ I *ll^ io ’BM?r «eR •!Hit'll mw I 
*il^*i ^ ^.'sjIR nR'ilt'H ’ll^ln to^»i5, t^Pl '^[R'^i'sf‘1^ I 












fStWl^5®PT 


^ I liTC^^t^r'StW^^ 1^*™ I <iHl W5W ^*1^ 

«ftCT* I 4l»i^ <?l(i<i u*(.»nl «t1W ^ Pl'»»i RPf's I ^TRlCTT ^R*t 

^1 ^nn I 'othN ®rt^ ip»iw s*5i|5i et*u n5,n> s*"*?! <llw I 



ffen V8.<^: 

C^OB RH’I'o •vltifl tlRJ I ?F*r fflW '^, 'sNBT 

CT^f^, 'S}B®r ■^BlI liTB 3=1^^ tPf^ ^ ^ I 

1^^?iw|1?r9 *lt«Bt^ I 

b*. RHw^M wife<, «pw«i ibI^ Stan BlBt I <i£Rr ^ «I1CB51 iJTC® 

'aiW'^WlT ^te«WT OT1R»^ iF^ "lT»il^ ^ RbIIT <B?l '5l1C8 ^silw 

dWB? I 



Haf «> iF*f 

'SR'ST >£|^ I <BB 1^fBl^ W <I15^ I 'Bt® 

CTlf^?RSRI CSW *lfB^lt*t OTSBt'BtW I 






















^ ^ ^ ^^5sr (i) 4 ^ 4 ^ c^ ^ ^psrs (^) %?r 

I C^lw ^ 4^^^#f&^5lC»t'tfW Cfra?It «I1C^ I *I1^ ’1ll~»iw<l ’IW 

*i»iwlH '“ilt^. ft'il '®t ■*il&l^ ^ '^TSIWtC'T '0|HI<1 '8!*UJ?I^ '^flTsr ^ I 



ffeff '8.j»! J?!^ ^fllfl 

io. ailSB 41^'fc 4J|P|*IK: 

<:»IMIfl4< -sn y(H<T«i5 ?it%Rr *tf^>ili?w ahi ’41®^ ^ 1 Ti]l& #pt 

'*i'9>It 4 4 <pI 5 '3| Res 4 I 4if sRil '?jr R*fRr 

■ 5 JII ^FfTOsi^ ^ ‘WlPi^lc>>w cff«lc® 

*ff«^>rRri 





■fsat'a.io ; ^ 'SIlSU »il?,v!» ^pjIPi’I)'^ 4^ I««|5.'bI<i 


w)?r: c^twiffo'si ^ »i»i'®'>i ’«iH<i'«<i -mRiOii 'ifivit'iii ^ 'snSB w 1 























ii. ^ 

C*jMlffoil Hia^ ^ ‘»IW11«\»M<1 *|1I^IT^1 <?f81iw ^ ^ 

^ I >41 PT*t •9l^w<i ^1<plwl <rt5? 11^ ^ ^II^ ^jIPi’II'^ Of*!! I 

^;- pBji 'sj^mra I 

C*fH1^f^ « '5|R ’HsRf |«'S«H *tfi^lH Cfre?!!?! W % ^II^ ^Jlf*f*t1^ 

<4Rr ijlTJ ’'lolt'il *tf 'aik^, I ^S*Rr ^Rif i OTRJ5 't»I5 >4i <ialT5 ^rpt 'Q 

^ C?WR?P'5RR OT Wrt^TI’lW PTS^n? '’TOT ?gf I 

io. "*(11^ rt«F: ^?l1?f ^PRT ’jcfer 4ft*t ^ Ig^ OT'Sfll? S|C«1«H ^ I C»t^ 

f^ ^' 51 ^ ■^I'srrfir '^ret^ «rtw i >9 'a('j]R<t '^?k® 'sill^ c*lw ^ i <9^ tHcwi 

^ I ^5- (?p) 1^ (<r) (SJ5 (»f) (^) 'tt^ ^ I c^jcsif 5n«o?r %g 1^ 

■5?RSr I C^'bt4 I^CSRt '®*1?f 1^ ■^Iw ^ I RWiI >9^ «I11^ f»R «ltPF '9T 
^ ^ I I^CSRf ®*l?f 'SIt’ProsT TjilC^ froi <p|ti« WW '^fBt ^ I >9 

I 

ff 

«Piti4 ^?rBr ^PRT 'W ^ 1S^ OTs?iBr 4ii?it«R i c*tl^ 

HM mw '^t^illl? >ISjHHl I <9 '5 |^R<i(T ^ "MW C*t^ '^JTI 

i«, ^lUJ^ C»|W: 

<915 ■sfll^^ C.’iC'SM '95511 '®C9 *IT^ ^jFlT >9^® ^ ^ «tk^ | WI <9^ ct15v> 9 9lC^ 919 
9^ 919 I *19*99 RR5 99C^ wlwl 911*19 *p19I^ 9919 9191 >915 9J99)® 99 I 915*8? >8 cSsR 
49t® 915^ C»|9f 9199)® 99 I 


Stem Stock 



IBar o.H: 9l^ c*l?f 
































ffeu '©.iff: |3»'S|^VbW 


'src®t iil?M ^blWl *lt utin.^ I <i|fl#^5*lcr^^?E*f'*RFl^<i,'3’ '6 •«|l^^l^^5>^| liRpffr «fpJ5^ 

*11^ T n* tiCTi <tTC^ ^ 'm OT c^stpft xH 1^ ’ftcr i m 'sil^, 

■sn^lC® fTR '?J*R «P<i(.« 0# «iJ««^'o ^ I 


^7npW«Rt 

i I ^j<^v4 9 !^^ csr5l%,’5|PBr^ i 

^ I Ifefl PtJ*i c5^ ^k<p <11*1 I 

>s I piC«i IfWf 

^ I Pl<M 

^ 'V^ltRRT C»N I 

« I'*ill¥^c*l^ 














^ I «H<l^'0 (^1^ (.»l®t|R?, f53PI^ Tft^ I 

^ I fpapi^f^ c&<t '3 wwo ■'it^Ni (?n*t I 
'SI 'oii«u 'Q <pjil»i’n^ '*rf ^ i 

8 I CT t<p|c»ll «u<lRl'g (?K I 

i. ^ ^ Pi(,?)lP«'o 1 

'^. '^#1' *raCJ|?r «qj'q^l'Si <p«w? 

c^ ‘^Ic.et C^’f C^f% C^? 

’f. CBC"^ Wf<3 I 

■«[. "Pk^to ^ I 






(Shaking, Smoothing & Mixing machine) 

I ^ '®lt<l ‘P'91 Vl?l I '*r®lt - 
i I W 

I CTf^'^ 

sfliT f<pRR?. ■’I'^tc^f ■’^v-‘fl?r slwlfsti i «i'^»ii(,i '5jt^ '^tcst 

<ij<i^l<i ^RTf ^ I R“ll(,*il^i <|\s»(|(.«i R<pi>l<i 

’TN3?rt'*nir i 

|J«I ^#IT 

W a|^^'®^'a 'oil'i5c«p <il'o|»i ^?.QhJc<p ^ ‘Ptic'o 

'oitjgB? <i)<i^l5i '5^11 '»I^c^'551(><p sfsiH «1W ^ IW- 

^ I <il(^<p (External Vibrators) 

I (Internal Vibrators) 

i. (External Vibrators) s 4 'ol'^.c^'Sn ^|c.<pi5 (bracket) IPTW 

(clamp) 'Wl?t ^FSf^«l(,<jf<i ■’fW •11^ f^ '^s*^ 

^ ^?1 '5^11 •il’S'C^ (hydraulic- eteiDlPi'o), RS»ulIi5<p (pneumatic 

Rij)|^<P *ll^i>ll»i'® ^ I 

'S|'bj'4lll‘1 (Internal Vibrators) : <i(US ^ 

'a((.»1<p'5| 1aFC^ C«R1? <|j|u5<l ■^tWRT '3||4N I I sfl^ 

'(jRcii Rtii stM ‘fl'pfiJ (SjW ^1^1 ^lBjCi*i?i ^'8> 5||t<p I <pc.®i 'ol^c.gfD?. •^T5 ^ I 
^ a|<p|c.o<i ^ 5|1C^ I '^- 

(Flex-Shaft Vibratiors) : CWliJMtl ^ ^Pl% ^ Qpf^ '•Ul^ 

liRt. C5?E «nt;^ i csffs? ■^ui^pU wr (S?5 'q i liiw? 

•<l)'<l^lt'Si<i I PfSR- El's'll "M, ^RF tlilM, R»f^ R'ojIR I t’PWl ■*TM 

'o” ^ c#t '5^11 ’SR w (?p*rii?T ^j<i^i'Si ^ (?rsrtw ^■'itsit^ i 



Csrf^ 





tears.i: (Flex-Shaft Vibrators) 

«f. (High-Cycle Vibrators) : i” «” W 

I >iit ^M'^I34 ih >^1^ ’iw ^i^ic^n csifB?f »ai4t& ^ic<s»*i (sic>ra ^*(jcsr 

snC4 I tarfS C'f'H'o I 



1bai 8 A* ^-'il^c.N»*l 'oftciSt'a (Hight-Cycle Vibrators) 

‘i(?|'?t ^ CW t5R»i (Vibrating or Shake Tables) 45lt ^ R*(h >4R^ 

^^l*tw 4liJ’’IHlC'*, •’ifNt 151415 »MJ *l1iiw I ^-4l^ 

4«I2w> beRw'S ^ I 








f TOO SMALL 1 

1 TOO SMALL 1 

1 PROPER SIZE 1 


fbiqS.O: 4tl3I^ 























i I m -"It^ <iR?. ^*0^ Wf ’TS^ W ^^PkB^I 

^ra 'siicsf I 

^1 (^i»dai^ itm), wi^ Btcs-^J, OT%»m (^«J^^!rt»rtmw 

^) <fl^ 'ailtw *1^ •<l'a|W< *ll^»ll*l 4fsiJW ^ni=T I 

oi ^^Jaj©'ffl«c»ni'STC'st'6llM*lI 

8 I ^^JTWiT ’PTS®! ^ tjiFC^ C^ 

^It'Bf '8|^(fl'l»51 ^1 I 

CT'ftiM 'aRyt< IJfni 'Bl^c^i'i ^\ ^ 

^ I 'oi^,cfl1«i(.'9 ^b*[toiw stw*f ^it's ^ oT’o I^'atu Ptt® ^(.<1 vfl^ ^riPRr 

l?1*Tt ‘Ptffl'W ’Jj” H'^lt's I 

4.1 <^ it t'lts*'© 'SIC'tr *JGl sNc'o I 

'9 I 'flfSR ^iRu,® '9(»it'o ^(.<1 8 ^d>?r ^s(iiW5 '9pit'8 itt •'i*i<i ^TW, ^ 

c#1»r 

i I (flppstw fm cfNli?^ c»ll*TWif laral^T i^ptW 

'a(lM<^nj^ §»Rr BW I l^t^*( 'iWW «Wl3f W t^tW ^IWC® ^ I 

^ I«»'»p»)'oi'»i"*i3 'oi5.tau'fl CTpt ~i"*f RP)^ ■^tsf^FcS^r Qi*?ii^*i >s)*ii4i ' 359 1 

® I *tT*r ^p®T I3 mii^»i «!i<ii<^h ^jHi^ ^59 c^ro?r ^nc*pr "sBr '6*f 1 














ilrO 


i I ^ TpspT '&«^jvs| •s’ftW I 

^ I ‘il'slt'^^i C^'55^^ I 

vs I 'ol^y'Sw^l ■“fW? ’lR<)'o*i I 

8 I 'oRc^'iJwii Qcfilt) ■src*)! ®lI5<i'o*i 'q^'^'o ^ | 

'ol^CflH'i 5J5^lw <Wll <llt5 ^ 

i I '»l^tg'i5<ic.‘P "ql^w C^f*W bhIWi ^ 'o(R)R'8> *1?IW ^ (?IU» 

’TCil I 

^ I ■*!% ^ *11^ %?r ^<faFc5 Tj^lM 'Sius ii1^ ^ ^ 

«lf5c^ «ftC5 I 

O I 'aiI«R'8> ■JTt CiTC^ '^tW ^ ^1w ^ ■JTt I 

’if^v CS[H^ T?!^ <ij«)^lw5i ^ '*15 'S(5®f C5U5 

^ ^ atf%^ 5l®I^ M«f "Jra I <tQ¥t? 

j?l5w'i ^ •^TTt? C?pf5 CTf*H'8 (Power trowels, power float or trowel machine) 

■^■ 55 1 csrf^ <»<)^l«i wi R»5R?,g5« 5?r »nw i 

-qj^q^lwti ’TO iiiw?r Pi*iai(.«Rr ^5? 1%% ^ ■*Sf^ csif^ i ^8- 


- TO ^ISTIlif 5l®W«1 (%''TCsI 5t<3Tn^ j5I®(.«<'i) 

- '8*1 l<P *it'8?rl*r (f’t^PT Wf ’tt'STTl^ 5lS(.i|«i) 

^ ^ 5f«ral?f Sifeisisrs ‘H csiPto 1^1 WT csrf^nro ^5^ f5ic5 

(.»iPH(.<p <1115(,*1*1 5^C5?r ’Tt^tOT R*ia5 <p(,<i I 

'QUl^ 5t'fl?lRl<$l®d®T8 ‘tit’pwi ‘t|<P'Sf«i t»)R(.*i<i Rs^(.*i c.^u5 o>(R»i(.<p R?)®*! <i»c.'5i 

I (J^ 5t'a?rl5,$1^C?j®I '^1^ <p*ic'o 55 ^ <p|c'st<] ^5^ 

Rw ^ I ^ ctRw* 1 RtM Tj)^ C^fsi^ (rotor) C#f CW ’IJPt 51?:^ wr 

<p|(.<li5(.<liR'®l 'a|(.*t*P t'sR I 








■fBafs.fi-: *lt’e?rRr5l^ca®i 

'8?ti^ finis'* csip|=f tftw ■’rat, ’Tsra ^ilwRr f®cw ctsK etl?i’ll?i 

(jf«ftTrRr I GffURT <flCTS I 



wplwfl 


^ *ii«?ii?(5t®cfl»r i£R«, ’8?ii^ ^ «RiPRf ctPipw 

I ’^•fli)»(h 1^ (’UK ^ CT®) ^T'K 1^f^ 'Btla’ila KK «|t«H ^sca ^5^ 


Im S.'S* : '8?11^ •H'SITK ^|vac{|«i 


















■^11% W^b'BWW (.nPl*|f5 cafBl^ I ctPIW^ '®t5 

wlUlwfl *tC^WT CTPRl^fSf^ 'arlfl’IN ^ I 'S?n^R^R* wPicifl C^sTRf «j)cw»i W ^■alcil 
^ u'oHI ^lul CTPiPRf <p|Br 1^irW*l’ ^1 ^l?l I tile's ctPIPR wwi ns**! 'ots dfStCRT 
Qimifl 1^ I 

wrsw I UER -♦<H^vi>l «pf ^«?tR SIR 1^ <1l®lli8fj4'6lM «Pt 

^ I inl^ ^(.'8 '^jPI'S '8(,^ ^»i 'jjirt'^'S wR ^ I C^f5 ’js't'^'S 

^slwil wa^ (RPR I CTC5^Cti?I1W?I8|1I3il1^ 

♦<f3wJ (^^b|4 ctRpWR^ 

Pl-ilWM aRT (R (rPR^' 5^ ■®1CT'fSRim CSlPR^I ^ 

PlflU ctPRRRRR^'SIRII'M Wl*l CtRlf^ IR«IT- 

i I 'oiRnh (Continuous mixers) 

■5.1 ^ '»iR<ih l»isip|5i (Batch mixers) 

<>H l i>R>sti i >i fSRim ^ Rim Tfm i> i * ii ^tii^ w (?p»iit«T c#f Mfimw <flRt '^■aw ^#>t35?i 

C^KtPt ^?rf ^ I RPf C^tW RRItRR <^1 ^RPRT'ftRFlCR CVC? CT ^Iwi <PsIiW> 

1^RUR CS|R* R?r Ilf ^)Br '^t[f5RiB?r ^SHIHH RsibIw ^ I iiiaRTt •RfB*Tt&^ iRPR J?R 
(«I<R®R^^RR«|lRm^R)Rtr®^i5rSR (Rt5,y|lSRTjci|T^4Rm«nR5^ 

■‘ilR?! '5p*Rr Rw RfsfRj <pwi 'I'sR ^1 I Rci'i '^*1*1 ijplwn iir^ oit^ra %*i?r R'^R 
(R‘fR*l^ >4-1^) I 



ftars.a! 'aiR^ih <*42i«i> 




































iW> 

^PRI ’«H(.l^ ^ <il'»|f»in *lft5l1*f ^ ^ I ii| •RIPW PiPK 

RcItH '0(Httl,'!H*t C'K® •f['o^ 'a>ThI^f| "Tfi^h I CTSRf wwq C.*lPl*l 'aiHl^'o ^(.'s 

^?I3k'5i) ■Ptfip® '555<51555 C«l5^ C55 "555 54|W(®l'i 4jlRl5lt5 TyRft 

^l55'BOT'5Rr I 

5Jl5 (5i4|bl5 'aiC^M 'aiTl,'>1IW >l,'»l(,»l 'SM •^l 5l5 I '55t- 

5'.<5pl5 '51 'ai^l'l'B) 

5. *015 (§55) 

<515 iil5#.5l5 51555 515® <55 'SRTiR 5155 C5® (fBar 8.8) 5TP5 I 

C55®5 55®^<515 ^515 555 ^5151565515® ^555 C®15T I «lf®<ltn ^|?ll5® §553 C®l5t 

§51515 <51555 ■f^ ^5 <05^ 'eap 'Sim 6® 55 I 505 RW5155 C5® 51 505 515® 51 >45 

's(C'«Ml 5155 >j4l«»)h 515® I <5l5 R^i&W t§5 *155*15 55 1551- 

b 155f5®l1&5i5l5 (non-tilting drum) 

5 I ^®l5f^<5l5 (reversing drum) 

<8 1 165|f&t,<5l5' (tilting drum) 



fB<5 8.5! 55flJ*lflK<5l5 fRlI S.lr: fl5*tfl>^505,5t5 

55l5«#^<5l55 <51555 ^15^1^ R1*t^ I §5l5l5655t <4® li®t55l 55 '45?, 'STO 

55® «5 55 115®15% (foai 8.e) <515 -1'lll>5li»V<45 55®1§ >45 ®t^ ?®^ §5t5l5 

>455 C55 5*5l5 6?5J <4® '55§ 515^® 55 I <5l5-l52fC'l5 '5*0 <4® Ptw wIw >45515@I® ®?j3]^ C55 
5RI15 15*11 lapiJ C5155 I '^*155*15 W® ,3?1W5 C55lW ^iWIWl 5tW I <4® CT§ (5® >45i 155® 
C5l5l5 '555 '®tl3I§W <51^55 §*IC!I5 ww f55® %5 5l5 I 15*0 C?f? C5® RhU® t5C® C5l5l5 
555 5St!f3Fl> ^5 ®5l5 wr*u <51555 '^555 Rw Roii ®11W 11^®l5f^<5f5 i '55 5St^Fl? 50555 
^51 5154|® 55 I §51% 5J55i® <5t® ft^lOBWWT <515 f§515l5?I5 <4§ 1^®15%. ®jfBl»%® *15^ I 






























®tsr Riiar^ ^11^ i vow ■^QhJ^JIc^ I5iMk«il 

^ I ^ ^ ^(t (ipni) W I 

fSlPlfl ^^Qi*o55) C^«n?r ^ C<tW 'b 'ail«]Ptt£l^ I 



ffep8> :5l^ Pisiolwil i2pr C31^*R 


Input of materials 


\ 

/ 


Exit of concrete 



IfeifS 8.bo: -i^iIucnlU^ Rsjolw^j <ipr 














Pllwi 


iW 




Filling the mixer 



Discharging the mixer 

fcai a.55 ! aPT 

alfelSftf alft ^ 

i!¥ts(i3?IW RsidIm tmi P14IH 'ifttC '□(HI i 

’W’T HJH RflblMfl I (iiCTr tlR# (iRf ^ ^ C*f5 CT® PlPlSlMIfl •UK 

(^|31' '55*iI'I) *ltCT ^ilw 'W&SJ RISIw ^ i*R< i*wi& ctt •bh hR^Ih ^or i fSrat RI^ ct® 

*1j|w^ Rf&:| flw 'amH cifllwl I 



C“lf^ C#|5T 





a. Center shaft b. Center shaft c. Dual Shaft 

(Pan fixed/scraper (Pan rotating/scraper (Pan fixed/scraper 
moving.) fixed) moving.) 




d. Counter-current e. Planetary motion 

motion (Pan Pixed/scraper 

(Pan rotating/scraper moving The shaft is 

fixed. The shaft is also also rotating 

rotating following following Arrow 2.) 

Arrn.w 9 

RsIdW 

• I 

• Rfs!|K 'aiR ’’Tsra' i 

• 'Q ^ VC®1 ^fRf | 

• ’5TO I 

CSjfwpT I W- 

• R’Sff®W5t ^TOT I 

• ^ <151 <1^ c<i^k*i c?rf® ^ I 

• (TTSR- I 

u?hRr5 R^dIwui ^3^^151 ; 

• ^5(F[9f1^, Cv»Pl>o|Rl I 

• Sw)\siiTfHRwf^^tk^ I 

• e|f»tf^^ ^51 ■^tfsRT '^IT'S^rt T|T?r i 

• ’el1h'5Tl^5 '^?rl?f ^fWt ^rWIrr i 

• tS^pWlwii I 







i I Pi4^l‘1‘pl(,«t «ij«i^'» 'sl^y'Uo ■*1^5? ■5^ C»H I 
^ I Rsioln o»iPk <p's «l<|i|< '8 '^? 

vs I csil^ ^? 


8 I Csrf^ ^ 2|^ « #t ? 

<t I '»l^(.3*l(.*15) Rt“K (,^*|®T ^p*t I 
'b I ^5^ '»l^(.g*l^ 

^ I 'o|^c.g^<i <((.a5) ^f^s I 
I ^1^53^'*ica?r (?I^ I 

'0 I nR?. o»ii*K '^“*1(.<i» ‘('■Rl ^5^ I 
8 I ^?f3^ fsp^Ft^ CSlf^tlO I 

<t I '^11^ R'si&R I 



i. tfi<pn5 R»fh1 i>l®il^t?(?i ^l®t o“ic.?. I 

t<?h Rsih t.»iPl^ <i)<iR,lii <mI SB'S? 

’*1. Csrf*tC5ra t53[ I 

«t. i£lt tvRw^l ^ I 

C'olVl^ iil«ll<M?l RsiR ^ <ij<i^lw'g ^'f I 





(Levelling tools) 


P^Rl'5 c^iwm 

C<l»lwl •'Plt'et^i ^ (?r ^ <IJ<I^'!> FHR's 

(?n:«5r ^ i ’2pt ^^prssr stlc^ i %’ic5?r ^ ^ 

(^•inJ <p|tixi ^ ^i(.<p I •W5c.®ilt*p '5^ iros?T R'flH®! FHI^^ '8(|'olii ®tWT^ ij<p|c.»il 5||(.<p I 

^ «rtc^ I WC'oelli; *I1%S ^Nc®r afl^ 

I Wf (.<PlWl '^R'sei >»1»|\Oei ^ 'Sfhl.'O 

^ I 

(^<IH<ik|(:et sppnrf*’^ cwssr 

i. t'lt'oPll (Surveyor’s leveling instrument) 

it. (?^Qm (^, ^ (Carpente’s level (either wood, 

aluminum or composite materials) 

'D. 'siTt»m C®n:®®T (Mason’s level) 

8. i.<n(.'»«i (Torpedo level) 

(t. (.®ic.'o«i (Post level) 

'b. »n^ (Line level) 

*1. (.“K.'O'i (Engineer’s precision level) 

V. c.»)PlI»i'»w C®ro5»r (Machinists level) 
c». 'ailiiiii (.®i(,'o«i (Iron bench level) 
io. 11?%?, CpTCo®! (Striding level) 

i. 

si<p|w<i I (?rsR- f5®lf5? wc'O'i (Tilting level), tsil^ c'lt'o'i (Dumpy 

level) ^ (Automatic level) I 

>ii ‘raws cCRc-sfrif^ %'»ra rnfiv (.'icw s’ftwt I ■‘ral^ >^1^ 

1^ ^ RI"1^ ^rtC’IIW'a 5||t<p I ‘S)<P'8t*i <iaifI5<) ’^ffsiW '^'SRTsrR ■»t>|(.*p<i So&'ora 

%%?. (?ra I i£i c«tc^ ^irpswiT ■^twra ^wra wrat ^ i ‘Sips i£i%c®*ra 

csfw ^’tws ’isi% »i(.'si R%? Rts "sisj^pra Soo'sra ‘'tNssi liira? 'iiPi(.'»*ra wrat 





■^IWf ^ *151 (.'^« "STO^ 5»'a|fl «fN^ 'stHc'o I 

'^Rrc’NPfiPT OTW*f (^, 'aiJlfl,PlR<ll>l ^ ^**ilW5) ! 

^l?rc*pfB?pr ^rcssf of'lc's <tc®i "stc®! i <iRf «tlc^ ^ 

C*1Ca*l|5fl lil^ ^ WRT ^«i|l«|V|'6|M ’ifijiM Pile's I 



tSajo: (?rc»»r 

*6®t 

(?ic®TO 1^ ^<ipr <nCT* i to cfr*in?n 'aii^'^Pi«jv'Biw 84- to 

C4*nlwl I ’jA'®*! '5iPJ C^Wt^ «n^ (,*i(.'»c»i TfW ptsht «I1^ I 

c^M c^*lwt OTC'sx.*! ^l^lc*il 1^ •iht'8 I 

tomw tow ^sngj^to <4w se to cw 'siww 

(3OT5I ^ ^ | 

«. "SOMW C*1l'8*l (Mason’s level) : ^t?rc*F#1?R ^KWOT?r VC'*!^ ’®W 'sil'flM "soMW OTW*I 

I 



»II*lW^'o fflWr i» WfRf 1^ C«f»tC® 'ait'l^ul t<^^W "slCSt I tico*! 

^1 





























tfeji e.o: (?ic5»r 


4^. C*10W|* R^H^Pltet ■'atw CT (.'K.'o'l ^ "TI^ C»1 C,w«1 I 

<?TC®PRI ^TW «t!W ^ «ITC^ ^ %?I TatW ■^tprtCSTf I ‘irfS WT 

'®1^ wlc*il ?PFST ^ I lira 'ifSR (?^5T 415 ■«tC5RI ’IW '^■IIWliI ^ '*|M<I 

«I1« C*lC'»t»nl aj^lRi® I 



Im 4.8; »I1^ C»ros»r 


^15 *tC5^ t'lC.’ot'l 'oilt^ ^ PPPf- 4^*^ (4Pluiil ^ woo'olti '5^ ^IC?P5 ^ 

■^C'o I iil15 'ai^"b^ “I'fl* ^wi flPio ’llc.’^ ^ I 

'h. ^!fif(^iM>l dW'l: 

4W 1S|PlH«1 WC'o^'Q ^ ^ I 4W 4^ ^ ^jSt '“llq'qPi^ 4*^^ ^44 (i) «I1W I 

C-ICoC-lil 4^ •>j>ll'8«H'olW ^ ^ I 415 4«<1ST ^4WiI ■>1I^Mi 4f® 

'ail'i'qPi^ 1«l^ wi ^ '4^'5 41^# 'srii’Rr ^ c^W csi1*li*Rf^ 

^ I ^ 4lc»« C^ ^4*r->iRI «t^ ^ I 


aan- 





















i!»8 



ISar c*iw 

«!. wPlPlJ^s 

(flic® ii|®f5 SflC^ 1 >4I15 lira »llW'0| (£R^ I wit'll 

t'lc'ot'w ’®»r sl1i^ wr ^*f, '»iil«p'5 ^'8j|In<i §*l? ^RjCBf ''tflIt'll I €*>1*1^ ^ 

^*ri1% t'lt’opiv'fl i£|15 ^ I 



ffejf 4^.®: t»lPlR'»V t'nt'O*! 


V. 'odnn'l CT<I* C*|{,'W|: 

<^lf& RtH^i'olw 'PHI li'srl^'i 'flBft'i ^"1^1, ‘iRl. •j!>'o| Rft'o ^Mi I 



ISait.Hs ^smra^ (?w (?R®5T 































'SJ^'6,%*RI ^l(.5> I ^Rl, *t!^*f «j''ilI?l'o <srf& I 



1fet <k.\r : 1^1%^ (."It'O'l 


P*|Qt» C»|08C»|< 

• 1>H ^Pflcvo I 

• «Ut® C^*l?r'6l®T'^T6t^^^5C® I 

• ^llR'*i1'e?rl?r^f»(j (£Rri>H ’1I1 ‘*pI n»h{,» i 

• CHIn^ ~|(.^5i i>H I^H ^SC*® I 

• *llf^1^ *lhlwn <P5||5I ^*(1 I 

• ^?rR ^pra I 

• '5R^'S?rl®T’*Uf5’St'8lC® I 

• ^fSi^ ^tvs *nf^ I 

• ^Ijpra 15H I 

• <p|(i« « *(jH«i|R I 















i I PHRu ten's®! <p|c.<p ^(,"1 I 
^ 1t®it'!>®i W a|^t^ '8'^^? 

i I ®rl^ t®it'»«i 
I ^iTP^ (?n:55T 

i I FHR'5 t®it'ot®i<i I 

PHR'G t®1t'»t®l<! <!J<1R|5! (?K I 

'0. t<^H *15lt»i<l PHR'5 t®!t'!>®l Jl^tot^l t^l*f *P<1 I 





• ?J'®W (handle) t<pk»<l ^‘fS*r cs^ <mc'o i '^ISst slt^W *llfl«i'^»i <m(,'s 

• ^ 'SCaw ^ (neck) "l'e»'o|(,^ ’Sflc^ ■^sfl- ^ C 5 ^ ^t'o ^ 5 ^ I ajtnlsrti 

'SCaW ♦iR^'O'l ^OC« I 

• Piafii'*'Btw 4nia ^'*w w 'ifisikM Pi*n»i'b css\ siifaini ^ ^ «(^ta 

I 

• «iR c*pf (face) ?F (claw) '^a at ^5C5 ala '»i^(.*i ^at® apa i 

• 'Wl^’la aiaatraa at anar oiia arcar atiar c»rtaia ^r?l«CTT Wflac^T 

ail¥f asRi a?i wtca caw I 

• alalaajl^iBaiOTTalw^at^ (?raai cs'TatftataT’Ttwaw I 



Neck 


Face 


Cheek 


Handle 


Bell/Poll 


Claw 


ffei'jj.is ajlairaalal^’afW 





















1^1^ ‘^f* tiRT 

• ^ fror ^s’*N' 8 t<p|(.'il I 

• •^I'sst ®<i“5i ’jw ^ CS S'e»iip(.^ *(|?I R(,<( Pit's I 

• lil'SR '®tW ^ ^pIuw TItt® ifliT fffooiT '^1% ^ I 

• c^c'55%*l?r<iW'*rtw •Tf^ilc® c^c'5^^f%'5?r I 

• ^ ww PtisT^ cs 'aif«R'8» ^rtw "ft I siwNw '^sfSt Tpj^ <p<ic.« 'sc?!^’^ 

1^OTc® ‘Hlw I 

• '*1'*!^ Ht'? Tq»f^\js 'Tf-iii<f ^j\sBi ^tvs I 

• i£|?r ^fho «l®r nNt« "stW ■5(W 'w® i 

• ^1^ (iRT ^*1W C*|W w® fP'Tt ^wi 5TN5® I 

• <l’<ll'^lt*l et'ij ^l®t C*tW w® '|tC®r <lNt® I 

• >»ll(,’<t <,<flR<p®|(,^ MC5I <?li <p|wt® I 

• "silleRf ■^'^j^^^Rrw^w’srW'STtwf csrRf ifi?f'5fte®'srrt^'^Rrc®^ I 

^ '8 ^lt'S?I1?f h’pHIwH *RSi1^ 

^*1! 

■ Rto t®R ’Jti ^l®i^l (.®®i *iHI(.® I 

• 1^?ll(.'SlH ■'f^® C^'^*1(.S?<1 'Ij.'^^ll ’5C5 C®«T "TTO® I 

• ^|'5[f® ■^'4i||v||'®-^?ItC^-!1t I 
















^j1«*lt«llHl &*|! 

• Ru ^c'® I 

• &®i Ru ^Wlf *ll5%lii-^ficwsj I Ri5 ^ >(Rb|^|fl* ^|4c.®l 1§*PT 

*tU? I 

• ^ ^fW ^flW ^t*'0 I 

• KW(?(\ ^\iiC^ '^i^r ^?lW5 I 

• MPi’^ •lt'S?It^ %9\ ^ ^ I 


DRILL MODE 
SHIFT BUTTON 



DEPTH 

GAUGE 


RY03I 


'AIR-^ 

VENTS 


KEYLESS 

CHUCK 


GEAR-SETTING 

BUTTON 


FORWARD/REVERSE 

SWITCH 


VARIABLE- 
SPEED DIAL 


SIDE 

HANDLE 


LOCK-ON 

BUTTON 


^TRIGGER 

SWITCH 


PARTS OF AN ELECTRIC DRILL 


ffell 'b,'5 : ^IT6^ Rl^ 

• (i5^ ft'al (?^ ^iPic'o ^ C^?iH 5 iNg'© l 

• ^-^s^jv© P5c®i^ ^^15 ^ S^l Rw ^1 I 

• C"tCT ^wi ^TWt Sf5>s | 

• ^ fss^T 













^OO 

• '^5|#^'5epr©w|(,<p iil'gk'nl '^^NC'5’^ I 

• 'sII’mI'o I 

• ^srs^fewic^ C55T «Tf*tK^ ■ 55 ^ I 

• (?^ ■^Nl^ 5i?r?f iRi@(t JiRw <>lt?iM ®rt«tti:® ^ *(1^ '5r?s^ c^ 

»(Qi>l I 

• ^?5*t <M'5|<I ^NC® ^ c.<p|(.il c»i«it<p ^rtc® <1C® ^ ^ I 

«piJ(Ji>w»5i Pi'siph ctPK 

• 2|(^Rc*i?l C“tW 'Olwl»IC'o| ^Rst>l<l 5 ^ WEIL'S ^(.<1 I 

• Riil^'s'ok^ c^ ’1 R<i'0'M ‘P'sk.'b I 

• (.^I*1c.*i<l t<plc,»(l <1*^^ <p?lt'0 R,W I 

• t*(Pl(.»f<i *0 <ial^^ <i^^^<p|(,^i ?iH(.\s I 

• CTf^ shit's I 

• iSpl(.>)<l («'0<1 ^S?Ii£)»U 'Sft») ^ <PC,'S1 t''lRt<P C^I®I <lHc.'0 I 

• (,»lf* 1 *i(.<P C^IM ^ ^ I 

• (^1^1^ ^<*t«t'll(.'o ??.'^ '^nc® 'srfi®! ^ ’IC® I 

• 'ol^ia^G^i'si c^ ^ c^lwl (?rc»f «fti:^ ^ ^ (?p®tc® ^ 1 

• ^RTSffror <)tai^i 'ai'ijhj ^s[*f ^p?r G<p®iG'o ^ 5 ^ I 

• ^rsRT ^ttCiT I 

• 51^ ’I'^iFsc® ^tcst <ij<4>i<i wf I 

• sj(«<ii^i <i|®t ^Sf?pii ifi'^ ®fc?i 'oi^.G^IU?, GR'S'^^ IS<p ^rtc5 R>*il OTr*t Pit's ^t<i 1 

• c®5r ^ ^ ^ «tm ^51^^ 1 tiiT:® ^ tii^'siM ^ 

I 

• ^ ^i5il3Plll5J1 ?Tl^ -E® 9^^ 'H'^K ^ 'E® 

• 'oi^(.$iJ«i ^E® 'I’^iJ'ii liispiwi '*nTr i 

• ^l®t<p| 'fl'^?. ~*i4‘p|'®<i ^rK*E^ <i)<i^l<i <p<it'® I 

• C*l?lH iiNt's t<plt*ii ii|1^ 'i||v||\igft^'5^^ I 








• C4H <1<P»I 'SRI'Tf ^■’Iw ^IW ’t^^>l?r <P<lt'® I 

• '^iw (?^ <i'j^'^««, c?rc«t I 

• jJiR'aml'S c.<p|c*il MINI'S ^ ■iRf (£ 1 ^?, Rl'?i_l«'g 'sjC'ot ‘ 1 J<irI« ^ ^ i 

• (£11^ <p|4(,’<i*(itfi <i(,'i^<i ^rW ^^iG'o £1 <r •^’q'®! ^ (?rc® ’Ttcir i 

CffH^ CSlPl?^ 


• ^Sfsu 



^l^55f a|<p|5i Pi(,if“)*il Pit® '55^ l 


• ^i>|^ ^■g'»p| (appropriate personal protective equipment (PPE) C^riPT- 

Piill’l^ P'fSft, ^|»f ^itJ 5,®j|pi ‘?t'SI <IJ<l^i<l <P<1t® Rt<l I 

• t<plt‘ll <l<P»( t«lill»lt®5) StC^lt'SpT ^rtC®t ^tW t*(<ll»l® <Pilt® ^t<l I 

• ^1®PT S^llo®! <Pt'9 ‘£|51<P»( ^j|»1l>lRl® ctI^ 5HtC® ^t<l I 

• ''5f’1tC?f6?J s^l^l unit'd <p<il ®fu® Rt<) I 


• coffT^ ’im ®lt«il»(c®l fiPpei <n<iRl'g “Mt® w I 


• cv)ii;iviii;®iM istvffB %*fr (?r«in?i ^’Iiwi3m<i nr '£i<i W’f nw "'it cifiI^^ 

tilppt ■<IJ<I^I<1 <p<lt® Rt<( I 

• nn ®it«iNt®i nRs^iti fnc® ^ i 





^ I t^istiffl?, c5n»i^tR<i ’I'^il® I 

^ I R(®fl s}^ PHRu t<nt®t«i<i ?i^‘)it<i‘»p®r n^if% cnn i 

o n^if% cnn i 

^ I ■^ji^ 'Q ■^ji^ nps^ Bt«m ■#? 






^ I Rihlw^i n'*i*Hk<i'*i»®f '^\\^ I 

^ 11^f%3 2|^ ^?r w<1TC^ I 

vs I ^ ^ ^G ^ ^ I 

8 I RRjyj I^C®1?1 ?l'S|»H|c<l^®f ^ic®ilMl I 

(t I I 

'b I I 



i. R^I®I<pIc«t C^ fftf^ I 

C^ ^»l(.«l|a|(.V!>l <1 J<IR|w ^ 51 (.^IC^ ^ ^ ^ ^ ? 

c<p*i ^^®ii(,<i^®f wRf 2k?riw^ ? 

(TT c<pic*ii *^51 (.■151 '^^ttf^ w®rk^^ I 

^^1^ (?*iw '^iw^rif^ ?^®ii(,<]‘si»(.*^ ^ w 



’KPtwBr 

»ih*^h' 9 | 

^ ?spr, ^*n%, C#R ^'ojlfitw »IC9tl*(eH4w|W ^ CT 

*I15H ^5tC^ Pl«M'al 1^ I RAM's! RR slt'Sj^ AaiHll^ ^ CTPiPra 

cfm, w ■sn^ w{s ^5iHm ^ «it^ i Rsf RR 

^«IW‘1'0|W ^ R^C?Rf CTsmr I (?re551lc^ ■sn^lW RhM«I (General Safely Rules) 

RR ACT I (pA*I1 - 

> I «^t'0)A» AJA^WIA ’jw WplWA Aa*!lR>A ’ii'i '9 A>l<lhRl ’RCT 'mH a*aI I 

15k|4|*||R» ^ ^*1*1^ RaI*!^ G!Cl &l*1*ll ^1 I 
<0 I '6®ra ’a(A'*[,l* wFIwA witll I 

(t I SIWIWI^ W I 

'b I •^ItBHI C*IMRs *lR*fRW I 

<\ I ajcvij^p wRwii ^ c’w1^»ll®-«sra'^]^^ i 

CT TJ^ 9 9Rlf^! «£Rr CS|^ <lRa|W? ^ ^ 511''!«(W^I 

'S|<I1M»! 

• ^5tM^R?fM*r^PfRl >IV?I I 

• Aji»llMIA f5»lt ^ ^'®»l CtfPlRw^ I 

• 'scire c?pB?(^rW •iw c?jc«lc^^siT i 

• 9t«t'8m RFb'O AMIC'O ^ 1 

• 'Rft'8'^^gt®'?)^ ct^^WT's'^ 5^ co«r5^ I 




1Sar ‘i.i; RRrj 



























PiR»»i <p<q5i<p*pT-i 


^o8 


• C5W 1^1?° I 

• ^ Rc?) '^'*t»rs ^*1^ »(jH*iIR PiJci«i<i 'siNI's <p<i| <iiw ^ I 

liJiT *151»( PPf (.'©t® (.<!(.© ’ttRT I 

• ^k© (,©«i eflvolij (,‘^‘lt'il C®IC*t *ll<pc»i t-'i^ ^I'o Rc.il <?5il <)lw “Tf I 

• (?I ^Nlwil C^Pf '5ff?f*|^ {,<pu> C’it^ ©t®f <P<ll I 

RR>j| k|^|<i '5f’ tfRf ^h'qh©! 

• '5ltC^ ©ffl^ «i><ic© ^ I c<p|c*il ^ *1^ ’T’ Wt ■*ftW ^ I 

• ^r*t^ <ij<iRk ^ ^s<it ^ i^'i(,<p ^*1^^ <iN(.© I 

• CT C<Plwl ®IICi^ C5N^^ ^t© I 

• t^lwl ^ wt®! W'S?rt ^ '^ps »il5)| *ik<i ^ I c^K ’k® c*tw ©lc.®il *pw Ptc*t 

fros'RC^ I 

• c<pk*il WH*1t fifR»i ■^fSTa ^rsRf ^ ©1^ «ij<iRlfl Rc© RW I 

• (.<p|(.»il *)l?rtWt C^*f1^f®5l ’i(.'9 ^l<pc.© OT^TIt <(lc.<i *Tf <p|©(.<p ©iIr© <P'? 1 (.© HIw I 

• «n^c© *il1wR ©ra c^twi ®fc® i 

• ^’ C^ CT f©®tlR'1 ^5^ RtiJCR ^5TO (.4l(.*ll ^ I 

• ^’ c© ■®t1%siw sft^ cff®¥f wtc^ R^rt RR>© ■rj© rw i 

• <P5l|(,©51 h’l^'SC^ •'lfS<P©l(,<l CT^ <*fW 15l<p|51 ©l»1J’<lli( <p|'i5(.© ©I'^R^T rw I 

• <plti<i ^ik*l^ <p|w(.© 4115 liR?. ©ilc**!^ R®l^t© <p|l5c© TSPf ^fB <(j<ir|<i <Mt© 

^ I 

• wl® ■5l®Rf <pii(,© ak?!!’! 4^ I (.»(f“1(,in c^ozf *?ik«p c^ 'Sl’t '^rtw 

^ I 

• <P'al(.©n w©c,'q> ^ ^I5R[ (?ft®jt« ^T5r®®TI 
Rjl® '6 Rjl^ ®t^8?l1?I RjRRiW 

• RiiPi© (,>)^il>i© <pc;a ■^<p®i a|4l<) Rll® 1^ ©k®il ©i^Rlii <rNt l 

• <pk«M ^ ^ <ij<)rI<i 4^11 

• RJRRtC^’JCR^ ^#2|^ 1^ I 

• (»j5iM'Q|^«i<p '»i<p®i a|4M C®tMT4, <)a'HII© RTRRBT 4?rf i 

• ^RSSf ii*P^C4 •‘Pk'stil <fl®n4t RJ® ■'jCR RWo RCR I 

• ^|«srIB gsM Rl ©1^ f^ ©I|‘i5«pk© R5R l R>RC® R5R Rk® ^©R Rj® %R ^ 

’iflRm^RtRlR I 

• CRMT® RRC® RCR I fNt CRM14, ^?4lR ^?!C*t C«kR (?k® RtCR I 







• ■5|% ■^f%s|^ *1t'S?n?f <^j<i9('s C«tC^ '?IW 

1%C*f iiNc.'o '55^ I 

• ^ sl^?rf’f wf ^itc^ ^ 12fc5it®t%f 'st’l '^rti:® ^ 

<ilt?i I 

*tt'e?ii?r 

• Pi?iR« CsraTs)^ ^ 'StM «R^ ■^NTI 

• <p|t«st<i '8j*ij (s>®i ^ ^<iI I 

• ./|<po| 1^01 R»»il nlbl^ <p<i| I 

• ■^Jl^ ’ft^¥l<I '!>(<l*b^ 2j'q[vs<p|<)(,<pii Rtn'W <lJ'<lRiil '^?rf I 

• R<iM'qI^®i<p '»i<p®i C*fP*rt^, ^I3'’I|R) <p<iI l 

• ^El<I ^ C^IW *(OI '^5^ ^rtc^ 'Tf I 

• ^ c^l^ csti:^cw'QTft'^itw^ I 

• ^■'f, c®5f sqliikeil R»*il'Sil '55® W >il'^ (.^l'stt<p ^ I 

• C’TMI^ ’l^c® ^ I fNt c’TKT^, ceTC’t (?ro® ’Hii^ i 

• ^ ■^f%S|^ ^ItOTl? <1J<19('0 <i)®lt^ C«tC^ <1J<1^I« '^IW 

1%C«f oNc.'o I 

• '»lGeil>((.'s| C<i’«ti:® ^ 1^, '©Ktei '* 1 ^ ’lfi<l'S 1 ’®1^ ^ Wt '^TtW 

^ I 

• 'oiwivi£,'®l 'iil'B'Mi'® ^ I ’train? ’iR«i'ow? 1?fB^ 

• Pit's ?5? 4??. RtSii '’“iftel? Rt<p *i<it's ?5? I 

• 1?^ ^ 5^:^ (drill chuck) in? ^ ^ ?mt? wc® ^ i lii? ^ni:?! 

■ptf? t<p«it® >n?^ 1^%’p't ^ shit® ??:? ?ti;® c?t?n ?i? c? 1^ sit<p<i 

'>ll5<P®lt<1 I 

wetlQ?, >l»l? >lM*lH'6l 

• Ptt'i'i '^’it'sii Pp®! ?i?i 'sn’f (?rQiri? '^tsrt Pp®it^ t'stitsi *5i? Pit?) '^iw ?s?n ®Is® ?? i 

• pvt®!?! Pp®! Rtfi '^'51'5 '?t*tl? Pp®l <ilt® C’^Istii '?T *lln wPft<p C*lllh 51 Nt® ?5? I 

spFlU'^ll^’SfPT '»ih'qh®l 

• C®n?5 ?t?f csrf^ ■pI^RT ■9<it® ?5? I 

• ^Iti ?t *ph1t'8f a|tiil®tt*^ 'sl;^®| ’l?l'»p| Pit® I 

• ?n1^l^®i'^t<i> ?5'*I»T'8 Pit'S!?! tit^5i Ptt<p C?r*t sh*il ?T ?Rn I 




9^ 


^0^5 

• 'G ■^I^ <P<l(,'0 ^5pr?ff \o|«|!^'B| ^ I 

• ^f6l^ ^ w ^J^SJ.IW'SI ^Jfsra ^ ^Tlt I 

• ;£|\!4»St|pV^^lTO'^5l1^1^-»|^ -qj^ltvo | 

• OT'^<p|'i5(.'s(35 '»i>)(,<p|(.®t I 

• <p|^|<i «iaic.'9 (.»i|i>'al(.*il <ilt<i ^ I 

• mm siM^ c#f *(t?ri??ri ^i i 

• I’P RciJ I^'S|I>I'9 (.»ll*t^ <P51(.'0 RW I 

• ol®llc.*ll<l ^fSRT Piol’IW b'*|i|l *1^ SId'o I 

• oNvsIn Hl'jjji i>|^ 5f5\s I 

• filtfil'STC.'i <p|t»i '*1^ sj'oh <p»i|t'o <P5il c.<)(.'o ^Ic.'a I 

• ■*1^'^jfS’Rit® ■^5^ I 

• ‘Pk'Sf^l P(«|i>l<l CSlf^ ■5^ CoCS '^Tt '*IRI RFbVo <p<it'» I -’lai'O'i ai'Sf^^'® csrf^ 

<rNc'5^ic^ I 

• '5®rs y’«p|(,il I 

• <ij<i?,ln <p<i(:'o ^ I 

• *11l^ olPi'® Pi^oln t»(Pl5T 'oiM'^i t(l(,*i &l«il(.»il <(lw ^ I 

• «f¥'WRI tf®R «1NU5 I 

• «f5pfg 'ai<qs^ln csrf^ <Pt)(.'o OT ^ 'SjRt ^ I 

• C?rf® Pi'S! '^SSj^FCS^ (.<l®llil '»l(.»ll »ilist's '»P»)'o| '^sjspS '0||»H'S I 

'o|^(,g'5n R^il’i'sl 

^'3>'»lw 'Q ■<1lHI*l ilWs ^ I 

• ^ wrik m5\ t^ojifR ^ 

<P51C'S ^5^ iSlvstwt ^ I 

• ^ItW^tOT (7RRT’*ltW 2tra1^%I ^ ^ ^5^ I 

• ii‘p|(.'(lfl ^RRf ^ ol'ik'il^i '^RRT ^ i 

• «RR C®ST ij.^Pk'll ■*ftW ^ I 

• C<tM ■^tC^T ^srf® •? '55® ^ (Rir*f C®®T ®5C® '555 I 

• Tf^ '5t^ i>hk*ll 5t555f I 

• C51M 'ai< 15 l?) ^1^, 2fCirt®#5’I^STTSf 5)®f uhltll 5R55T I 





• <p|(.'st’5] ^ '«>|(.cil^(.vo| C^ ^ ^ 'olcql^^c^ol ^ ^ I 

• <1^1 <ilc<i I 

• ^ <^ai(,^ '^^voci WtTf^ ^^•i'o|(,<i ^W® ^ I 

• ^ C^ ^ C^ C^ I 

RR>J| C«1C'»C«1^ »|'^9N0| 

• rHRu (.®ic^ c^lTTH ?rNi:^ ^ gft^ ^ ^ i 

• iSi^ <pict>^ n5Sc<i OT -pff^f ^srWo ^ I 

• Sq'C^ <p^l^ c^ I 

• c*t^ ^5^ ^ifl^ ■^n?T c^ I 

• C^ ^ Nqji^\scn <in^sM ^ ^ I 

• f^^?r ^sro c<pi(.»ii '^^’^?rf Sl&vs i 

• ^^rw <\i<\^\^ ^ c^ Iroo ^ i 

Cfft1&^ csiPpt 

• ^Jj[^ £|'qj^vs<^>|<^<p £W^ Picn^*1*il ‘^1'^ '>1 \s<^no| RC<I I 

• ^^1^ '^^ttf^ (appropriate personal protective (PPE) (J^- 

fW, Wf, '^jf& Wf I 

• f5®il ^I'i^c^p (,<ic^ I 

• WfFT ^ lil ^il>1l>|P|v© -^KIW ^ I 

• C^pR t>cil<i RST^t ^ t^^-i£l?r Rjvo^i C^TTf <jlc<i Rt I 

• ^^Iw'i5<) ^5RT C^ FRIlR ^ ^ ^ I 

• <li<l<^lw^ ^ C^ ^ C®f?R ^ I n»1C5T1>ICvs| W <|j<1<>l^l 

^ I 

• C.vil'Bl^IU'wlW mf& (71^ ^ ^ C#f ^ CIFtl^ 

C^lPR "^R^R <P51C^ RC<1 I 

• RR^t^?R ^ ^lc®iR(.^l ^iR^iR <pw 'Si^lc'i C?rc^ Pc^ ^c<i I 





b I (General Safety Rules) '^? 

5.1 dPlI^^ csrf^ "STt^sf^T®! C^Tsf I 

^RpW«t*t 

^ »t'®<P's| C®N I 

^ I QFtf^?. (,»(PH <ij*irIw<i •>ih«ih'»l I 
e) I RR>jj s|<^lil weewfl <I)<<^|51 ''i's<^'o| c®r*t I 

115=11^ 2|*t 

^ I ^1^1^ <]J<irIw ^lc®ilt?*il ^ I 

^ I RR)5| <]j<i^iw5i 2R?rn5r%r i 

V5 I I 

8 I ^rNSTlH ^ I 

<? I >rRsqHvol ^l(.cilt>'il I 

'b I RRjjI <pin5?, <i)<i^lw ^H^Hvsl ^ I 

H I "^stSFCS? C5|f^ I 

br 1 ^iNlf I 

i. Raf|<rf^|^ &C1CS?. I 



(Structure) 

(?r c^5tc=Tf »Rn?^ ((TPR-'siRrf^, ^ 'sif^ ^ c^ 

^l<i»i>HH I cwT- -^sfes-R, -^5(1??, ■^, >\\-\(.m, ’ijKiwi;, f^, 

^ ^'SJIR I ^»(k(.'05| <p|i|w| I li) ^l<Pl>N f^wrf^ »|H(.<P 

'ailwlMl I 

"srtl^ %5 ^ ^Rit<(l’iJ «p|'5(.'ss*H i ifiBt 1%f%^ 

I f^I^'s'n a|^[Co?l 5w1j iif& l '^«tf- i. R>1«'s(,«Tg ^ '®I?r ’^^Tsl^ 

^PTl^T ^51^ '8^1 8 >|SJ^e1 ^i%55T fi|^ WT I 

^ ^ ■'51? •»P»('s|«i C5C?I C^ 'oKm RBfl < 1 ^ 1 % 'a|<l«1M»( I«f^'»(,«m ^ 

'^»»l'»| ^ ^ ^ I 

*(M- is ’TK (,>j|'s|t«q^ illfijt's R»I^?| I 

«<H- ^: 1%f%? '^, st^ 8 8i5[srift <#*rt ^ ^ I «#«rf ^ 

^ CsrfB (Stw (?T. f^. ^ ■<P51(.'S I C<p|>ll«1 ^ C5C^ (?T. f^. 

’l'ol<l's|t<P C^C5I ■^t^F ^ aW? I W- 

Rf«mr®r «tRT (^ i.(f 1^ ’f#) 

'*1. 'siRT (®#«rR «titwr i.<? (vi'ciM^i c#f) 

^•F*i<F»ler I ^’ftf^ ati:^c»f?f >i'«l«nl 

’l^’*fl?r ’tM C®CS ’llf^ ‘S^TIRT a|f«wl(.*^<l a|^®f <P'a(.'o Rt<i l 

•(M- 8: ’if^ ’»tRT C*tw '®®1W^ FHRu (.«iC.'oei t^f ’ift^ 1^05 | 

«(M- 8: ^rc*# ^ 81^ f«f«'Stei<) w®t ?t®tRl?r 8RJ ■9(.?l^nj ^ ^ I 

cw- ’tilwf ^ I 'St. 'sril^ ’til^ 1^^rm ^ I’t. ■srtl^ %rtw i ’^r. ■stil^ 

■^“»|jl<p*R I I '5^*11 'SftfS? <pHjI'<p“R '9^5Ti|^q«p (£1^?, 

Rtt:*t^ I 

S(H- <ti Rsl^'st'i «i<il^'« >(lfiJc<p “srif^ ■^Jl^ <)jl»)h ^ <(ai&|Pi'© ^iTsiR <pwj)<(>*R 

I^fsvoei £j^ ^ I V30 c*?tc^ '!)(t CT.f^. 'STtR^ ^R«T R>rs'®(.«l 

^ <IJlt^?, '»l'g‘5Ri •sps^'ol I 

*tt*f- ! ^RT 'STlI^ WWI Ri(IC,®R ’JIR 'o|£) 2tC?fR 'Olt<P <P"*1I<P^ <Mi I 8f|ffl?fT 

atlco®! 'Q ' 8 t 51 PlC.*(^ ajlSu a|t<l‘*r 'SrlfB^ *FR*1 ■»P*('S| <llcvjp I 



boo <71^ ft. 


i3ri%sr 


^Jo 




Iwi* bc.V H® ^<nlc.*ilii Pit»r*r il® wlwl i 


















































I«I«'s<n ^ ’I'olii'ol <pI'B(,'®H(,»i?) aro?, 'srlfN ^ ’pai'sl, <p|«|(,»il5i 

1c^, tii'^ «ti^ ’I'ol^i'si '^nrr i 

■»1'o|fl'!)| R)«StlR(,1<l RjjPll^ <P<1(,'0 I 

i I ^%5®r ^ ’f«k®t >n1^ ^ «!% w ^ ^ ^sn^® 

’ftC^ I "srll^ ^ W wsr (bearing 

capacity) ^ | 

Ci, I ^I^tl?mr C^ "Jlt^TIt ^^5^ 'Si^K (uniform settlement) Ws^ 

I 

« I 4lil(.»)l CSll^ ^ C*R R>fg?| ^«1?r erx'ok*! I 
8 I <P«llW51 ^ Widceitl C^ 1%1%^ C^ '55^ I 

<t if^l^'SOT'Si «rW^'6 ^tftwRf fi|^ C*P^ I 
•h 11%% (il'^ l«I^'oei S'oc.oti "^ift fit^f%?r ■^p® '55^ I 


i)jhR>W51 's[P 5, 'snf& '?if? ^sim ^ c^ wf 

•Jl»('®»i ’i'olfl'®! ■^- 

P 1-sinQ 

D = — (- f 

W 1+sinQ 


D = •j)*i'®*( *l#tP®T, i^iBl? 

P = Wicks'S! 'sriait (C^), 'sftl^ ^ ^>('®l 

w = 'snfS? >^ 1 '^ '8^, c^%/«)*iRi5i^i 


= ■5(11^ C^®f, 1^ I 

<iRi\|,'a» -srll^ f|;g^ vso 1^, -srllS^ %5 'srafp^r -srlait 

iibjODO (.<pI«t/<q’lT»i'ij|<i ii|^ 'Slll^ >8^ ijibbro (.<pfe/’q'(I»('5|5i I '81lH ’l'ol5i'®l 

I 


P 1-sinQ 

D= - (- f 

W l+sinQ 

D = «i#?rsr, 1^ = ? 

P = "SflfS? 'ol? '»(»»i'®l= i'JSjOoo 
W = 'srt15?f 'a'S5t»(= ij'bVo (,<pfst/*i*il»|l5|<i 







= C^®f= 'Co 

^'booo 
D= - 

i'bb'O 

ivbooo 

D =- 

i'ldbro 


i-siii 30 

-)" 

i+sin30 

i-o.<? 

(-) 

i+o.e 


i'ljooo o,^(t 

D= - X - 

^'bb‘0 

= i.o(fV (s# i.i l5fB1?l) 

♦r <m^ >fli^ ^jwiw'B-'iRrM^ c#^ 

i I a[*ft5T ctnn^r ^ ^ ^rti:® 1^ RnciJ'i, ^stHHt >^1^^ ^ 

<iri<p| 31 cw! R»il<i(.'s^i ^p^it's I 

I af*lt=^ C<f?n®r <^l'® aist^'O ■ 55 ^ '^It a|1^^ (?r5R Wt 'Q ■?hs ■Sl'»fl<P<l' 8 t 

Rt-iiw I 

o I 1^®f ■ 5311 ‘iic.’pM CT>R io 

<1^ <1^ '5^3^ f^l^ 1^®! <PflC'S ^ I tifC^ W?)lcei$l ^ ■^Wt I 

8 I ^*rRl®f® SsfS 1%sf?r 'S’til tlfll®! R»rH <P5il ^ I 

I stlra^ «f*fR 'SRRtft wilk'll f^ 'STIH '^f&v'5R*l3^ I 

'b I sI*rH OT?lH R>rk®f 'Q'W'o »il»('»i*ii'o <Ml(.'a '55? I 

H I sm Ci7?lk«1? C^5^5??T 1^?«f 55? I 'il?*l? GS|^ 1%?? ^<1?afl^^ ‘i|?5^ wn 

W?(k®l<l ■’Tsrt? ?>5? 5M1?%? ■f?5^ 55? I 
\r I OT515®!? fitt5® ^ C?5? '©k'o 'il»l»('»k<l '51? 5l? ?S5? %?5® 55? 5?? C??t5?? 

*115? ?15^ I ^[®1? ?f C^ ^ f?fl5? fiW? ^ ^ ’flHlI? <pm'o 55? '?I5® C??1®r C?M 5? I 

{» I ^?5rl?'srt5®1? ?l5^?t''5l^ Ct?l5?? ^l^?s? C?f%5^'?f^?5?1?'?SRI?sn??5?5'5 5? I 

io I firt^ ^ C*t5? ?5?? ^ ^5Jt5? (i)?* ^ 'sPMf t?5l5^ 55? I 

I ?f?t?«t^ 'SI?en i: b ^?t5® 55? ifl?^ 8 C?B5 'b '^55? ^ (JiTlH 1^? 

?t5??11 


i5 I 58 ?^l ?? R>5R?, <p<ic.'s '55? I R’^l^s ??? C"l? 55? ?Rrt SIB'S | 




Spreaders 




-BlJf 





HHH 
































c<iTrH: ^ g^Jtf^ c^ ^^511:^ w 

w»r®ft'^ cwR wt ^ ^ ‘'tri^*R 'S'?rH i ^ <i^'i<pill ^ ^’?i<pc»ifi 

^ I ^[Fpnft nt1¥*R 'STTH 1^1%^ ^ I to <l>(l^4fD ’ftl^^R 

's?[H Mf'f c#^ wf I '^«r[- 

C'Sl^'1 'QTfN: (.■<5&l?l <P(.?l £t*rl^ (.lill(.®l?l (.<pl<t^ io 

'oi^j1<]Cf <p(,<i ii| 4(^77^ 'STIH <P?lf '5^ I (.I4ji(.®l?l io (TT.f^. lil’^?. 5'»ii ■'tCT 

«fn:^ I 

'«r. iClSw-tiT: i£|7:« tor^cip|>|v!s luMwR tlc^ (cw- 

■to«ra •'tlwf WK) ■^TW® ^ I ^ 2|t% \s#?I ^ I 

C''i^ Q<p lii’f^ c^f^ 'snsf^ I 

’t.wr I is- ot.I^x ic? CT.t^ 

^sKf io CT. X io OT. ■5TtT;‘=1? «f«lw ^«f ^ ^yRl^S¥lT7^ 

t%siw i fsT^m ^ I c^ra CT ’fmM tik ^ 

«rr^ CTtof wR^iwf i c«r?rH c^, k’!^, ktk-ifi^ ■5's^ k%srt«f i£i^?, 

kt*H 'STiu^ra «nT;^ I ^ k<^fk fk^ ■‘jk^ -^nkm ^ fk® i 

’IjNIW'C: 

i I '^iW'fi ksTRH '5T^''1TC*H ’Uf^twk f^ifK 'Wf l 

« I kk ■'Ukiwk cwRTra w ^ i 

8 I £tk ioio kk X io kk 'srtr:'^ fkrt^ "'Utuk^ (,niih(.<p »i«fa,'® 

¥r?[ I 

(t I wi^. k. k k’l '^HRk c*f^ ■'Wkk^ cwR kk'f ■'P'Sk.'s ^ i 

'b I k5^ ^?tok, iknt (TTt^ ^ ckk^ PGw^i ’trtoik's kf% w i 

Ik^, ^ksTiH, (1^Kk) *^1^ 1kfr*t c#^ 

Pi(.'5«i 1kit®t: 

^ kk CT ctot c^raK c^ ^ c^ 2ii:?nw% kk w^ tkkr kk:'=f k^, f^ i^ik 
wl^. k. k. ^^5^ ki I kk, tkifk fklr^ kklw k?. k. k krkt ck^ 
kWskI I 

k^k#8 -^ik era ck5 kf kek kekf ■JTRi i 's^ik era ek^^f^ 

wi^ 1k, ■pjte^ k liie^ <P'?ie'® ra i 'i> '^k ek^ kek«R kek^v 1knk° 

e'kwtIrawmk.kkek (r e^rar^Ritra^kk^kii ^eitkekra 
eiRiRR ■ststr i£i'^?, ^tflwf o '8't *Rt I e=T(^ kk® '^i'^ ^ikwf '^iwte^ i 
'wi^ wj <ij<)«!'® '^e^ 'STfe® ^ kk '^Rt i ’Rite^ ewM 'srtr ■’rtt k 
kekf ^^TW® ^ I ^ ewi kr kt ^^TW® ^ i 

















































































































^ 'STBW 1^i-<ara «im® <11W I 

«f*fH[ spf alts Plc^w^ W «im ^¥?ItOTr ^ I ^ 1%I3?R5"iW5l ^- 

^.•iwl^wv'Bwl «11c^ •»i*it'q»H i Pitvt'm '^rW 'afll¥ 

•'iHw'b ^)wr ^ i si»(|w c%<( fit*! N*<it'9 '53 i 

R*ilwn R 4 i*l ^H*r 


CT WlWl «RIP13 ^ PjiflC't^ 4l8tW •rtC*f3**i5'^3l3 l'33t- 
i I CT^Tl^3T3F<'e3l^1^'8^^f*R 
5 1^1^ 

« I CT^l1lk,3t^'63l¥'3*Pi1?f*f I 

> I 'Slltlfl Tl^lCTt 5t <WI< ^ 

'’1N3 uq3X5S(!lQl*ti5< ^Itlff^^fi«f^3l3 I 'Slltb^ »fl^3f l>MI^ 5SlWi^3t'^831 ’1^ 

’o(li>t's* 3WI iRl^ ^3l3 ^153 t^siH ^iHt'o H'w '9 *iwr^'o 

■53 C3HI3 mW' I OT^#?,^3T RPfvo 5jC® ^Ulil I •>il^c5ii «i^ 

io OT.I 3 . fPDJRf 5113 'C'sR 353 3l3 I >9 C^RJJT lJ5 ®*I3 5f3*tB3 'SJ’IJ C3 

<»*lci<i 351^31 31W '^tC3' C3t»n?; 3T ^ f»Pf (Turn Piece) 3W I ipw» 3t 16*3 
^3l3 ^5J *(»lt5>n 1^ (Wedge) 3]35t3 353 53 I io C3.13. 55R^ *lf^c53 ^5J fowm 5Jl3 

^'sR 35rc® ^ I liiWM Ul^ 1*3?i3 *313 •^^fU R3 (Ribs) *5163 ^*t3 35IWI ^ I *1163 
^*131^ nPiw 43 ^*13 ^^9313 '^51 C3 ^Ilil3 ^3t 351C3T 53 1^31313 (Bearer) 

3W I '9'®5T 5l^ 43^ 3f^ ■*'*111^ C^C3 1l3«c«llc<P 3W 31313 ^51 ^16 (Strut) 431 Q*f 
(Brace) 3I35J3 I ^51313 R33fP33 ^4l'¥l'4lf^ '^^'81*3 3lfB55^ C*IGW 3I3T 'oil'S^lwl 53 I 

45(.*ll(.’? *irlf»1t (Taggings) 3W I 



i. C3l3-3K*ll3 'Sll^MPt OT^t 5. OT^vS. *lf5lftt3TPrc3% 
163Ilr.«-: ^M«rc#«t*1 




^511^ R»rH: 'Q c*t^ ^'Q?rl^ ^ '5(tif 1%sftc^ ^*11 af«trsr Bi>®<ijl*? 

(Skewbacks) ^ ^ ^«rt^ ^l cslt^ ^ «!:% 

(Voussoirs) 'ST^Tli:^ (?r:® I ^ ^ i4C»5H (Key 

stone) (?^ Wfl^M ’liT^ CT '^t^'f •<p|(.5)'Si ^-'S t^. 1^. 

'll. c.-'i^iRk,'^ '4|'»I»IW*I: RR« ^5it^ c^ tt^rttllt ■*1^ ^ otSiR^ 

C*rR1 <ll(.^ ^ I C*fHH ^fSRI *lH^H'o| '5R®N^ ^5C'o flit's ^ ^ I 

1^, '^»i1>r« Rifu c#^ 

C#^: 

^f% 1%sf RR>»j I 

«ll?l'®|<p|5i Rt»m (W?It ^55®1t : 

*f^ 'S?f|^t'®R : •d?l<pi>l<iH i35^l ‘^<H<l’P‘l ^C?r Stt^ "STf^ 'S ^^IT <p 4^ 'Q?||<^'^lC5f8 'S|^^ 

NQ ^C<l I 

’*f. * a5l<pi>l<il®i '8 st^ '5IT''1 ^r;^ w c^ (?iM <p<ic'o ^ ^ 

'8 <p<l(.'0 '55^ I C3T©t'llt<l» 35^1 ^Rpnft %. OTSf 

'8¥tc^ 1%^ ^ I <tu5<r ^5Bmr, '8 «tit»f ^ ?if5rof ^ I w c«mi®f 

ZINC'S (.<1*1 ^rfSlR?.^pif 'STTH^ 1 S<p ?I|(.<p I 

’f. »hl5,: iTS ■JfSfW '^CSTt R5 7^ Ctf^fRl <15 lyleTl^ 5S?IT 51^ I 

'3(^®lk'o 55«|3^ UMI^ <P?lt's 5^5 I ’flf^-PlW^ 'ai^’fl^ R<P 5T’*tC® I TJFrl^ 5>P^ Rwil C5 
C^tl?n sm C^ ?5^ ^ I -st^tu «ltl^ ■5T i'jj 1^.1^. 5It?7i5 W 

<P‘«1I<P*I5' 5557® 555 I RcsRT ’j'ol'g'sh '5tW5 ■^RTTt'f l>hl^ (WTIT 5lC5 5t 5t <1C5 
i>I»||RC?K 1 ^5*15 «ir^t3[ IjKI^ 5»5C5 555 I 'a)(.'(<P ^555 R^T 155?, '^J'l (iJ^scg »IC»(ll»lR<P'»IW'8 l>|eTl^ 
C5^5t55 I 

5. Rs^: CT C^lC5t 55?1aR^5 Rs^? ^spaM WR I aTWR^'olM '!a-C^8 5%f <15 C«tC^ 
■55<1t^ ‘t f^ R>SR? <P<1(.'0 ^ I '®C5 '^br 1^ R>5R? ^55T 55C5C5 ^otM I 

®. *P^ '851^^*PTl5®f! '8?(|*^(:<p >iH5H'oI< 1 5W »1 lilt's 555 5l5'o R»l •apf^'a 5l 55 I 

l>t®n^555 f55 <15 f55S|5 1,5R(.<P<I Wt '$551 (?P»Tt 5155 I ^ 5<*t5^ f5555 555J 5W 5*5 

'85155 C55«1t 5k5 I 

5»«ll(.5<l C#*l®r: 

5^ <l5if%, *5(1515 '8 '5l$5lM '5^(15 S|^k55 5f5 51:^ I 5Jf(^ ^?->il5 5W 5lC5 

■55E55 5^M "^<15 <P<l(.'o 55 I 55®n5 ^^*15 555 (?l 55^ C#*R *5|5B[55 5*5^® 55 *51 

t^’t: 

i I 551*^ 535* 5*515 '5(lt'’1 ^?l555l5Fr>^^?-'fl5 5S®Tt5 PiR'S'i wc.5 Pit'® 555 I 

5 I 55l55*5k515^ <P<lt'o 5J5 I 








I life's 'SR?, <iRf "siwr (iWCSl ^putw I 

« I 'SIW <S|»i»('»ltN ^u'o ~lw« TfH 8o C<IW’J»o 

8 I •ijilw? 'SRt. jpl5,(5<l *I1C^ 1^ ilR?. '8'a»|5i 1^. '5(ft, 1^ «M(.'ffl ^ I 

(t I RT*lWff^3rRrc®?I^5lTsf,1^ 'SRl'^R bHfttflfl *Rr1^ i»N^ CtfOlIt ^ I 
'5# I R1^<1 sW*r '8*ili( *1111®? sRsf '8*ilfl up <p*ik»ni OTSST ^ I 'si^l'5?l 

^ ^»i1>r (rIS® I 

«»I 'SRpnft ^ c^ «m yftnJsr ^ li^>13l?R*5n 


V I ^pIwI^ (.T’anN 'sw nwil Piw ^'*p ^'nk'® I 

S» IP(R^'aiq'Hk'o'O'M^»ih'»iH:t'fe*l4<*l^Rf^?jaF51^2t*f^put'® '^i 
>o I TJpltel? ^R?r 'ofttigtii ^C?I «?>HI^H'( «piit'o '5iR' I 

I TJWtjIRI '^S ^ ’lif ^i-'^.br 1^ »I||J|9? t®k® ^ I 

1* X 6* sheathing 


Slab 

supporting 

platform 


2" X 12“pla»^><s 


4 * X 4 " post 

supports 


-- Wedges 

Bracing blocks 

1^v.*i: Rl^ c#l»r 










^ I PlfvB«|W?l C#^ I 

i I R»I«'0'ii 21^1^ 'Olk'll&ll ^ I 

^ I «1'®|5l's| '»l*H(.<i» I 

'0 I tiiiN R*^K (.^*l®f I 

8 I wlJH 1^^ I 

(f I Pit'vc.'i^i t<pl‘‘f®r 'silt'ilo'il 1 
'b I Rwo c,<p|"|®rI 

14«iH>ra c#1eT'^^ w I 

\r I I^»rM Wf»|fff ■^TNJt I 



'e?lH 

(Retaining Wall) 


'SirN 

c^niK ^ ^ i 1^ %?r 'sttK '!>iw<f>'i3l 'bjlwti 

^si?r I aif^c?jt*f ^sc?f I^wRPit, 'STiFr i 

«!(.»(<? ’fll^ '85]C<P'8 RcC^R?, 'GTIH 1^^®f Rwi>*ll?) 'Oll‘IC'0 ^ I w*il «fll% 

C*I C^tC^ <l<P>) ’pI^ split's ’ftC^ I Rw^Rs, 'QUFT ifl'pfU <p|ilc^l 

WiiH ^ 1^'4k®t?r 8f*fR ^5^ 1^ ^ ^si^u (,<p|c,*il 

sif^wK '^c?T I RciiJ^Pi?, 'QTrl®r I««5tl^»i '^rsR 

^ I i^il^ '51^ sjiii»(<p||] ^|pftc*4^ ■^tc’t SP5(.o ^ ■^rlTf I 

I RciJ^R?, c5t m ■sril^ ^si'psrrfw ■^’ril^ c5c?r c#f 

^ I 

'0 I OT?rH Slk'^^l (^.iK '^’1) ‘Piill.'f ^1^C?Rl Rc.<P '^W ^TPTC^ I 

8 I (,<p|t*ll ^?K*f t<p|c'il sf^f^ *p|uei ^t'O ’IBrc^ I 

'Q?jtw?r 

^ I ^ 'sj«il^c?)ii >)in>5i ’Tt^ CSC® C^*J Otic'S *ft^ C^C^ Pi^l®f ^1 ^ I 

vs I »(^i^vjp<p f^tftc'l?r '^rsRT ''ilX<p i>M t'sR <p<ic.'® Piu®ii^l®i?, 's?iH c^^ *il?i i 

8 I «TTI^ ■^Ilf^?,-‘fl ?n^ CsrtC^ '^WtC'T 'Q?n®f Ctf^tC® ’1T^¥f I 

'Q?rtw^ 

<p|il(.»<l, 'ai^^i.h 'si^»ilw QwJ^R?. Rl^fj 2|<p|w5i ^c?r ^ftc^ i ^i^- 

• aij|R»fD Rcw^R?, 'QTTH (Gravity retaining wall) 

• (?lf^ 'S)j|R>n> RuJ^R?, '3¥l®f (Semi gravity retaining wall) 

• f^ RcU^R?, 'STIH (Crib retaining wall) 

• <P)lfvR'ol$i Rw^Rsc, '8TIH (Cantilever retaining wall) 

• <Pl®^l<IC»l>l'S' RcG^Ri 'QTIM (Counterfort) 

• <ilc5w'»i 'Q?rl®T (Butteress) 

• ’ITII^ 'em (Gabions) 







^ (nonsurcliaige retaming wall) 

'SUM (Surchaige retaming wall) 

W *I1^?T (Sheet pipe wall) 

CTl*r5fir *l%r 'em (Shoulder pipe wall) 

'eulsT (Slury pile wall) 

(Brige abutment) 

^ (Box culvert) 


gravity wall; cantilever wall; counterfort wall; counterfort cribbing 


gabion wall; anchored retaining wall; deadtnan; anchor pile 

s RRy 'em*! 

• c’H'sijjir >sRrt, wichh ^ ^ c«i5^ *)ili»c4 lUftcti 

• 4tJlf^ '8?it»r15r <*<11*1 ^ i 

• ’*I11^ wilwJ *lK '5lC*Rl WI 5»lilt*(k<l» 
'e«)5iutR^'^ i£i'8Bi®r'^ I 

• ’(•<1 Gn*t ^wi I link's, *1 Hit's ^ ^hlsltt •'1^1 it's I ^tn I 









PlRs'n 




Bm< 1 ^5TKIWJ %c5^?, 'S¥f^^ W?*f5T^ ’5?^:- 



drainage stone ^ 
filter fabric 

batter ^ 
weep hole ^ 

footing 
footing drain " " 


f5i5 S>.^ : ■stJtl^l^ RcG^Ih?. 'STin^ra «t. ^R3Rl'»m Rd5^lH°s 'STTR’t. 'STM 



fe[Si>.'S: 'STM RjCG^Ri?. 






































i I 'Q?rl«T 


^ I 'QTTtl^ C^tSfRT C«H I 

\o I ajjlf^Iu 'STTtc^ fpai RI«jj 'sr^ OT^fhs i 


HH|5fl4 «Rf 

i I RciG^f^^ 'Q¥t^ sj<p|<)c.'oii 'ai|c,«nlD»il ^ I 
vs I RR>fl OT*tT« 



(Abutment & Pier) 

artcs^ RtG^R?. '8¥tl?l^ <l»lilt»ll I lirBT ^ 

^ C«l^^ ^sc?f I <1lTn^ '55®lt 4'^slf^ ■"’IJI^ <p|«l'»l(.'5<l 

«ijMii5tii^ « 

'auHl'Sw^ (Abutment) : ‘Ph'oic.'i?!! al1C3?r oifiit'TS I 

<^f5t OTS? 'Q^ 4'C'5 ^l«t^ ^I?5®r (?I1U5? 'Q^ ?sc?l I ^1^1 v»l f’f^pra 'snf& '»«i|'3(.<p'Q 

I cff?iFr ^(a\ ^Ic<p i 

(Pier) : ^n¥t^ ^c®il l C’tl^Tl^f^, 

(j\ w '^it^ I 



fei Qc'sr^i ^n?rt^, c^, ^tim) 


































•nm 

c®r5 ■q»h'olc3«i (?^ silWii C'fnisf ^ 

»llC’1l'5t'9» 'aijI^ll'iJw^ ^ 1 

•llalu Rc*il ^ 5*H'®l'i> ^j^'®l ^ 

if& 1 \5W ~»jjH ^'*Ut 1 

<?r5^ <?l*i'o|w> 'snjhluw^ <ltw 1 

’'’»I31C*W 5R?li1?r ^ ^ •IWlSIil ^ 

*11111 

<a1& ■^t^lon^ ^ ’iWiT ^nl5?r ?T*r« 


^t5<i ^iHnlR ^ S'©?! 


liRf ^ ijf& 'em ^ 5i^Ht»R 

*iim uj^p^pvoiw ^ *ilf^ 

■srtfSir^CRj^ cflc? OTir i 

isi1& C’T^ ■^h'olti«i 1^ 1^ *I11^ e|«ik(,^ 

*I11^ «l^k^ (,’»t'5^c^ rSfttii Hid 1 

'ail?l'*Hlil '6 CT^ (mk m 
^ «I1W 1 






ffeHio.^; %Bt5 *IK ('a«Hli3c»l‘5 »iRl *l1ll1?r) 











fSaj io,o Qcwi Rfo:i 



^WRT (nPn.'cH'i 



Section A-A* 
CSfT 



Sacion A-A* 





S*etfonA-A 


jr^ 

^ri?c4*i 'Sin®! 


ffell io.8: RR)5j 





























































<iPT 


mMib0i4 «*inRr-i4v<icmmvvi^ 

’*uh(6wt-»W ^lUllilillflWlj 

i I fiioiM 3 |ii<ibh #mi i 

^ I R^pw nllDWt^’il'Ipiiv^lW cHw utI w I 

'fl I HlPW^w riin't w ’Htw 6^'9iw ^Iw rtw w I 

S I^ftws®ln««l*ic4»llc^ PW I 

^ I '■'IIR^ PI^ filSft wi ^ 'S»'aW *llC*l(lt ^ I 
«I"€ "^JH -MWI 'MW I 









i I '^ijKiUcii^ (im ’TRn^ 

cj, I Q!rm \ 

«I i£i<p|I> ■'ii?rlr?Rf T2Pf OT*lt^ I 


'5, I ’flrrRi'^? 


«t?f 

i I wl^fScsj^ ’TRrl^-'ii'?r 'sr*fr^l? ''Tf*!N5j 'sdwi&'ii w i 


« I '0|j|<ll'5(.»l^ *fRn?-<il?l 2|(.ill®t^?)'s| I 



1 ^®rPTC=rt^) 

(Arch) 


'QC?)'St 'ail^I^^l ^ ^ ’TWw^l Rc^ 'Srt*RCSr Wilic.'m c*p|c*il W|*P<1 ^ 

ff^-^RRR ^*1? ^ c.-nl'nc^si ^SRT ^^|®i|^(^ (?I 

'ailt^SI 'olR^I 

'a||fi^[.<q> RI«:^'0|(.<1 GSRR'oK I W:- 

i I vaJl^Ri Nai^iiilw I 

I R?,'*ITT I 

'S I '0|^»ll(.«l I 

i. 'SII'^R) 'SIdpilM; 

IFl^ (Flat arch) 

'sf. ^5(tf (Segmental arch) 

*t. ^^■^'qI<pI« ^5(tf (Semicircular arch) 

^5|tF (Horseshoe arch) 

(Pointed arch) 

'5. R>Rl*)i)H ^srtt (Venetian areh) 

■ 5 . RR 1 R 9 ?, ^5ff^ (Relieving arch) 

W. cspIw^I^i (Florentine arch) 

■^. P5eiy>v9 (Stilted arch) 

>i|3. (Semielliptical arch) 

^sft^ (Inverted arch) 
i. ^ ^srtl^^ (Dutch arch) 


t^RH (^sfts) 



(One centred arch) 

(Segmental arch) 

- (Semicircular arch) 

- H# (Flat arch) 

- (Horseshoe arch) 

- Pueiu3\!5 (Stilted arch) 

- (Bulls eye arch) 

(Two centred arch) 

(Semielliptical arch) 

- (Blunt arch) 

- WT^S (Acute arch) 

- (Equilateral arch) 

(Three centred arch) 

^0^0*5^ WfF (Pointed arch) 

- (Elliptical arch) 

(Parabolic arch) 

^ (Four centred arch) 

- (Ovoid sewer arch) 

- (Tudor arch) 

- (Venetion arch) 

^5[tf (Brick arch) 

- (Rough arch) 

- (Roughcut arch) 

(Gauged arch) 

- (Brick Flat arch) 

< (Stone arch) 

- ^^1^ (Rubble arch) 

(Ashlar arch) 

^5[t^ (Concrete arch) 

- W (Concrete block arch) 

- (Monolithic concrete arch) 

























i I '0(1^ 'oh ^*|?I ^(t*|I«'0 '9|51W I^PtW ''llt’dl'i? t*T4ll(.*l I 

^ I C^WIP? ^*1, '6 'oi'ojR^ '5W *JHR'o I 

<81 <plilt»)l ^ (.ifllci'in <pw I 

8 I C5J5^ ^Pf I 

<t I >iHt>ivb ^ R»flc*t <fl5t|c»rt ctPi i 

<91 ^T?wf, SrUl-lW C?5I *n*jtc^ (WOfl *11^ ^ I 

*11'an^ c^RsisRr ctfinsTC^ 

br I '*11^ Pi^W "tf^il^ 'aul<ll'5t*l^ *tt«llT'^ I 
}»I ^'^^M<pt3l(.*!5i '5 |»i*i«H|Pi 'Sfl« I 

io I ^t1*1H W5T, »«Ri’rt1»[W5r c^tf^s^\5i?r *i%9 *ll>s?it^ i 

*a||tl^fl "aiKtU Hl»l 'S^ 

A. R't'^li, (keystone, key block) 

B. iii*lS*i (crown) 

C. ^II^, Pt5 (rise, pitch) 

D. ’“'tll'H (span) 

E. (springing hne) 

F. (abutment, inqjost) 

G. e^, 1^5-^114 
(springer, springing stone, skewback) 

H. (intrados, soffit) 

K. 'o(.'t1h (voussoir) 

L. lira^lospf (extrados) 

M. (haunch) 





DQD 












fsar s 'a(lB 



■fsaf ii.®! «|jlc*l-9| '5i1if 















ffet ii.8: w)»(h 



Opel 


















^08 



teai 'adow ^ai^ iiR^ C^H) 














f«i*rRC=rti^ 





r 


tSai c*1Tf^ «(lc^9 RI»:| ) 

'ailC^fl R^W ^M»I 

^ ?t l^sTtPW 1^#f WM»r: W *Rll?1?r 'aftf iHsfll'ti) ^ 

■*11^ 1^- 

i. ^ ’®9l^ « U*R! ?jPlT >4^ JiRIPRt 'amiSl 4|ilCTl ^ 'TO 

*fWi ^it^WI*f w*iRr I 'ain^a i>l*il^'^l«!'i^'*ff^:9?if 

'aii^t*p «o ^rfw I cspSi^ ^?ri? ■’PI? c^RiFr '5i^ <^i 1 ^ «roiw*pp5t 's hiss's 

^ <iR^ ^1^ Hw CfW?! <lk<p I *ll^ RPT'o ^t'o 'Hlwi I 

io CT. fit. •'rtv ^ tScaRf ^n? ^ ^ I <n c^rai ' 5 J& ^iRisciJ w ^icJwi 

^<Mll '^’TtPTf *4lw wlw (•’11*115, ^ 'Uh 1*1*1 ■^(•*1 I iljt 'jftc.'S* 15*11 ^^ulll '^’U ^1(1^51 ■R*r 










9^ 


^511 ^ I io (Tf* 1^. ^51^^ '^f<pc5ti 'ST'ij fJotuti 'i^rlTr i ^'c^czr 

*1Tl?r fi<ic<p <l'^|c*il I ’IfB^ <iPiCii t£l'^ ’STlt^tfi? WQ?n^ 

'ST'ij C^ <p|ci)5i <;Jil(.*il ^ vs|(,<p R?i|^|^i ^(.eq | '5^8^ ^iRp^ '^j|(.*l^ WCST ^^(.®il(.^ 

^ ?KI^ <3^ <iJ<i^l^ I <ij|'5*ic<p 

^ 'ail'S^pkil ^ I ^^l'Q(.'nk<p^l#K^ I 

^ I ^ M*r: M®r 'q ^ (?w ^ ^ Mi®t? w^ sm 

^ I Tjfwc^ ^ ^c?i c^ ^ I 

^1^ 'oc^^’®(.®il^i ’srt^NI^ I P|if|®f^t^ C*f^ ^c«i C5C^ 

C^ "^iWf 1^®ic^ v^ t^. 1^- •Ttfe?r I 

C^IMt <llw ^ I C*l1®Tt?‘ ^fsirr ^TN5f|*i>®| <ilc^ ^5|t^ I 



(^) C5T^, (^) C^?^, C^fiHBl^ 1^, (^) CSlt^ (^) 

'^sjTsi?rR‘ 


fef i^.br : ^5ft^ Rifl'-t t<pl*t®T 











^ I '!nli>(,^ <P'a'o|t<i G3f^ R'0 'q» '^? 


i I 'SlI'^Fo '0|^>llw C9f^ R'0'8» '3||(,&'S1 C«T^ I 

^ I 'a)»(''ilw GJ|f^ R'»'8» 'o(i(.&ti ♦TTspr^ I 

« I '^«t «(^»ii(.«i c3f^ R'»'s» 'oiic.M C5f^j I 

i witM ^ I 

^ I '3(ki>'S s(C?n®f%I^ I 

vs I f&g 'allCM ^ C«T«t I 

8 I 'oilW'Si 1^®f ^ I 

(f I RI«5| sl^ vadt^g ffezi ^sjf^ I 



(Ceramics bricks & tiles) 

P|5l|l^<T' 'Q '5Rei'>1 

iiirDc<^ C5rf»ti7ra ■STSMl^ ^ w's 
CT ^ ^ ^ I cK?i t^irm tc5^ 

I ^ ^ cwT iwi^, ^ I>iiiil^<i» ^ 

Ml isit ^ I 'si^ ■srti's imiif^ ifM 15C1 c^ nl^ ^ iiT?ra Ml isit 

lUl ^ wf ^ I 

Ui^siH: urn itl^ Ml #n:« ir®^ ^ wfff%i ^ i §%pt 

Ml^ tl^?^ ■>l'®«p'®f 'S|<l'=l‘X'i <P$l(.'s Hl'f IT®^ 1^ C®^® It^Sltl I 

Plll!l<P Ql*'! '8 ^1^*1'! C<p1‘*H 

Q<pi '^'it'i'a M*l®r 



iMife citf^ 'Sf^i i^M® fitTiit^ 
‘ii'Sf, ufiti, feuii^d Mifi I 













































































PWlR# ^>I iB t IVl’T 




) I Mtffi •flitel ^nil*i tiW vt^iEwiL<l ** '<*1^1 i 

^ I PHI|i|+tefcw WBf W I 

« nlPH tw ft. ft'ftn^r'^™ WIT V ftiow IHI 

3 I (Hflft Will WiW •Hft ■IflpWH WOi IWI 



ftl I ilftw *Wft 



’«l*l •Job h»i*i 1 ^ofh •ftT 'flbfl! Qiif^ ^l»1l fti» ^ I 



H.80 






^ '®1^•<M(,'» ^5^ I 1^ ^ liRi ■JiW *i'»i»i| •iMt'ffl ^ I 

loill Pl^llfilS* ^ CTH®T 


15I^*I*I 'fl*lt*W C^*I>1 
^•iwr 

1?«pr 






<s|t®5 


cB*r csrai?( 


irw^'sixt^ 


(.•It'S*®! 


^ I gFB'siHt: '^TC® '51^®I^, C^^C^^'sjlfn *lRail*l»ic'o| I 


























'9 'iJivi't 


^ I %Rr 'tslt 1%Rf <?TO ■^W^KSRr f^lD?,»1 WCoPlV'^W w 

P{CI^ «H«leH»lt'*l t'iR (?i^ I 



ftaji^.'^,: (3Mlfi|4 ^n*ftWRl C#19I 





(t 11515?8TO^41«|I8M‘II'»I C^ CSiCil I 

'!»I *n^5®n ^c?f 4}i^ i 

•11 'SflJi? «||»||WW ^ ^8 W^IWW ■’PRT I 

VI c’''‘i’rBi >i(^w i 



i^5i1%1^4t1®&'si;c?c^i 




































io I 4)1515 iwra 'sj'ij P(«it<i C®®) I 

=5i^9re>Rr (ERsnrcsiT 

S'a^vsln 5^ 1%f% *?C11 51^*1'*1 S|<Pl<l I ^*ft:- 

i I Su^ (glazed) 

^ I (Unglazed) 

•i)<)RlW'a 1[lCT?f 5*ra 'PC.'Si Pic.Jil'S’ spFlGRJ 9,c.<i I '^WT:- 

i. ^ (Roof tiles) 

iPll5 

'* 1 . 

«t. *0 i3|'^*l>l 
R'st 

(Ceiling tiles) 

'S. QFRr (Floor tiles) 

8. 'STIH '51^®PJ (Wall tiles) 

^S*Rl 1^ 

i I C’TC'osf (Pebble tile) 

I 'Sl^spf (Porcelain stoneware) 

'S I •silPl5<p (Rustic stoneware) 

8 I I51et5|«i (Digital tiles) 

C?I13J t'lt'o*! Pits 'oiMt'o ^ : O 'oi^^lt'® Pits t^'*! t'iR ^ f^fil5 t'lt'®*! 

%?r I i£|5 RsiTIOTB« rCKt^^l^)’C®l CTO55T 

^ jptPR 'm ^ I (?nm?i CT n# i5it5R sTi'tii:® ^ (7r»m?f (?ic®c»ra >iKic»ij 

C<i^a)twt ’1'»if5t'0 Vff^t ^ I tislws wt'W %?l % 1^ ^5itc^ ^ O^slc® ^ i f&cg 





^ C'lt'o*! '5iW I wlwl *IW i/bf C5OT ^ ?t 1^ ^ «k(,*I ^ 

'»tlRt<P (?T^5I^pilft^ C^^SGI%®'5iW I 'a(j|v»«t|Ji»c*)^ TjlS^ 'atl'plw iiNc'O ’dlsw ®1Cf|t I 



tN s c#i»r 


RniPi5» t»‘l1'«*t; 

Pwifil-q* Q-M-<«ra <HtfK 
> I *11^ cW’Fsrst <t% am >o%m ^ i 

I '*IWNH ^ "|(^H|41 I ifrlPl'^ 'M^o OitCT <tooo 

o I ■’1^ Xws 'siT*f 'q 1^'^ I 
8 I tJRIlR,tiRs «ra^»Rf tWl^HWePlT I 

<t 1 *iNI<l*t ^ ®IC*RFT wPf I 

® I C^nrPTt®fili'o Hl'^ 1^1 RT *itiiP5v^ sldt8R ^ •?! I 
H I Pi'alR^p ^ ^wi «p|?r<pl4' 'S ^ I 

\r I iiI^tc5^W?ftWCTW <101^1 

io I ^ *113 ^1« ■®<jT ^ I 

%1t^-«iRrtrtltK 















^88 


13it®5r 


^ I IW ^ *|Q^>M'8 W TRT I 

a I <srt^'^T?pT^i^ (<(^ '3<li^'s| C?rf*f ^ts liRX wiWi'^^hj[^t?'f R^lwc C^ i 

8 I ’1?'^ ^^lM«l*t*l^ «|1!||'8H I 

1 '®1*r*r|aiRr 'olc*il I 

^ I '5t^*I''I ®'8»mW.*t CHl'plwl, f^, <p|t*l liRI, *1^ >l'8> <j(^^ ^ t'Tt't I 

\y I ^ll^ la'OMi C3Fl<[, '<S?lH CStW ^Iw i^RI fiTOTtC^fiT I 

RtllPl^ C^: 

i. (?rl® fintRi 4^ 's?rl??i «u<i^'o ^ (;^’*lli»j ’ll'»wlRi ^Icfllst*! *ic? »Tt i 




>ilPi>wl<'!» ^ 






<. ’r*)'ol ^lv?l(.»ih Pw(.»ni w 'WK.'ffl I 



« R3»Tfi^*ic«Pl|5n^ 


o. C'^I*nt4fl <1WH, CffirPl ‘SRI 5l'9l**il I 



io C5]»T^ PlRf 


8. <t^’lk'», *ltw, Ji?l^'o'ec?r I'oRt'o c*i»t»HiWi '^5lw ^ 1 






















QfCTBf^ 

a-. «'®H «|f^Ml*|^ ^ CT^ ^ ^ I 



'5*r QP'^ i4i 

'b. tcB?I ^ C^#t %ST ^1?lW, <Ul*1^R, 1^ ‘lil^lwtJ 'SRIt»r, w 

'o(R5* '^TH o»iId»i ^H{,*i c.Ht's ^ I 





flai i'^.8: PislR*? 


tfiH'i-n-’^RT wars 
















O I ^TNt?I ^ Rww <lj<l^'® ^ I 

8 I c^r:^ 'STTR^r <ih^'® ^ i 

(t I TT^pp?!^ 's 'sprf^, ■^‘'tr®n?r ^ i 

4) I 's <[i. ^^rfw«Tt wr:^ ^ 5T%7r <(j<(^\i, ^ i 

V I ^vi^«i<^, 'sm ^ ^ ^ cii¥R?r ^«r:« ^ i 



i I Pi?iiR<p '8^5 i%pt'^r:^^^? 
^ I '51'5,«H>I<1 £R5t^^ WRI^TIM ^ I 




i I 

^1 ^ CIFI^ ^ 'STTR 

O I Pl?lil^«p Q<P-<1 -i£|^ 'S'Tt^'f 1%’tt I 


5IHI^«14 

i I ^STR^TfMf ^ I 

^ I <5)<l?,l^ I 

O I felfw §^-1^11 I 

8 I Pi'filPi<p Q<P'^ (;^t*Pf 'stR^tTs^ I 







































(Hollow block) 


C»ll'5?l >jlH»5|) t'ol^ *)k'o ■’PO vNt ^511 

CT^ 'S^ <P(.»i <1R?. 'S '•1^ ^1®} ^Mi 'b|(.n» ^ ^ sw I ^ 

Wl^ «ttw liW *fH >1^ ^ ^ *ltl3I I 'Sil^i^s 1^1%^ sitw 

C»PR- 

"sut^l^^ ^5Ri> (j5l(Sia)^5)/concrete masonry unit (CMU) 

'^‘Ht 

«f, ■^tj^ ^ (concrete block) 

»f. (cellular block) 

Piwv ^ (cement block) 

». ^pIStoHi ^ (foundation block) 

^ (breeze blocks) 

Pii»l5i (cinder blocks) 

<p/i1«I5 ^ (cavity block) 
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^8lr 



ftaii'a.is ^i*W Hlw 

TpHt ^ «fsrt«^^ c’rfi^ul®, *11^ fiEiCT® (^tPr 'SRt. 4ttOT*T) 1^ ^ I 

t'oRo *W|ST a^IiJMll RtP sRI^ I»WI cnHk’il ^t*ll ! 










1—N 
—/ 

iSFSlT^ 

1 —N 

'—1/ 

Ce^ 1 ?W 

I—N 
'—/ 

CTifel 



fSar i'O.^! 



^i^*it ^ Pm> ^*tBRr «rt*t«OTiir -i 4 hi 441 ^jpit 1 

^ I (iRt ailcjo^ ^ <il^t 5 i ^srf « 11 w * 111 ^ <p»i(.’osln CT^?r (conveyor belt) »il«ut»i 
’siM ^ «iKt,j>|C»l^ §siv >il?,t*il»i-iiRi (silos) ’iwr «ltw I 

is. I «I?F ^ »tl^R e CTlCT 'SOr •^qnm (weigh batcher) W 

«I 5rpf^t«iPiT *icf »«i^tart5Ml^'5?r I 
















^8^ 

8 I ^ ^ cspitc^rt I wPi^wH iw c^iM w ^ (?!ti:^ v 

RHIwI ^ I 

4 I (£i?r <ik'9>u <p*it'»iilw5i (bucket conveyor) WT ^ ^;®l1c<r (hopper) ’Hikil ^ I 

'Jj I PiPfii 2R1^ ^ C5(f*tP1? ^5HJ I fifRT 

if| Csrl^^^f^TilsTf^ I 



'Qc?r <ij|i>lw '^fJ<p'5»lc.'<q ’iRiilt.’Rr ‘P'lt'otiln iflw csrt^ 


i'O.S : 

SI csn^^^!Q?n?f*1?^S’tra?(^fe?r^siiti 

Ter I 1^»r HjIteiuJ •^hlwl CB^ <P»lt'»i)|w •*ili|(.'>ll I (.<p|(.»ll 

®i^RtlTr Rw ’tRs'R <p<il '5^r i 

i» I <p5i(,'B 'o(l<p|(.'si<i 5i3lw '6|H1 ^ iSR?, '*2^ R»SRs^ 1a»t*i ^lil»i '5^ i 

io I 'a|c*l<P«iM <ul<PW ^8 ^ ^ ^ ^5C=? I W*f ^SIlOT 

a|f% cs. ^ I ^omiaiT ^stM" c^ <!)4»-s8 

c>r. liRi ^3®i^ 'S«fp^ isro ss-v<f cs. i 1^ jsb-ibi 1^ c^r. ,f|^ 

m Vo-iV(t I 

I 'ira C^fC^ C^ <Pt51 Pv“1 ^il(.*lti><l »flSJC*l <P*1C®illw ^lilwl ^ I 

I ^ i£i'^ (,»ii*» c»i WM R^?r 'siHiiii <m(.'o i 

iM) I liRT^m ( « X '!j X 8 ) 'Siust »l|er|W Ri®<||M ’flJlM ^ *H1S<lK 

sf-ij ?rMt^ I 





























’ilik'il l5caj w^kil *8 x 'Jj x 8 •*5j|<p ^ i 

^ I 'oi|^ ®iR>wilW (SfPTff wPl ^(.K I 

^1 '®*1*^l^*l^'olw wPl ’a?l'S’olnl*| (.'a?it cHt'» i 

'SI <iRi ^1^'sftpT ■^csr M»»i'»il55i i 

81 '6^ ^Plts ^TlI5T WT RsfN '•iW^ninf | 

I ■“|Af I^t'»1Ci'S ■vw I 

'b I a^Riwil^^p t''i’9|fl ^ta I 

•11 <i|l:^f^t5f%'^|5l|(.»lk'9 «‘«pHIw’p*I ''tWj^TSRT iSl^'^l1CSI*lt'^ I 

V I ^ ^PBf 'S'S§<f35T 'ofl^'ol liW?. C'TOf ^1? ’S^TPf, ^ 

C’ft’PT'tW,'^Jtw^%lt liW ^lPllstJ5* 5il:jhw i 

io I ftsf ■eiK ^ ^ -SW 1tPiW ^Wl?Rf (?fm, C^ ■»IJWot 5 csralw >iW. 


nao 


13|t%sr 


I ‘pJ’lk'on C'*i'®c.»)AJ,oi?|^'» 'flW ^'ojlPr R^k'l ^ I 

































^Hlsfl'^ «t?f 

^ I '^’It ^ R*)K (.<?|*H 'oilCi'ilo'd I 
^ I '^-lii^ sti?rti5f%rBt c^N I 



»M»I l>lPlK 

(False celling) 


il'sjJT ifi'^ tjT (3pI? ~|(,'!»5) C5c?r ^ ^ 'S¥t^^ 'StJ^' 'sii^H 

^^c?f ^<ic?ra 'spg^ i 1^(1%?, ■^ps <Tti^ ■5it*(i?f'f^iw 

Wnrc^ '5^ ^p® ’TtC^ I ?1 (.»ic<p'®|R ^ f^riif^'Q ^ ^ I <i'oai|*i ^fsjc?! 'o(f<p»i, 

C“I1^ ^ W'StCVIC^ i£|^ <IJ<«li| C#r I 

^PPT t^?,-iii^ f<j>f^f*R 1%f% s|^ ^ I (?r5R - 

i I <p|(,i^i ■*p5pr 1^s, 

I Rilw®! ^FSPT (Mineral false ceilings) 

« I ^F®Pf (Cassette false ceilings) 

8 I ^F®Pf (PVC false ceiling) 

<t I ^F®pr (Gypsum board false ceiling) 

'Jj I ^ <lJlf^ ^pspf (Plaster of Paris false ceiling) 

*11 <pl5,<il<i '?P»Pf (Fibre Glass false ceiling) 
br I ?p5pf (Plastic false ceiling) 

j» I (.»i'5h (Metal false ceiling) 

^if^-iiRr stal’tpsw 

i I C^IWI «p|'i5®t, ■^*1 «RIH1 i|j)^ CUC^ '^NC® «lf^ PtlfFW 

^ I ■?It'*tP5 ^»(l'g(,'o <ij«i<j,l'Si '®?It '5^ I 

VO I ^ *rapi^ ^ wT ^ wsfciic^ 

<i)<irI?i <p<iI ^ I 

8 I tRiPi^ wr ^ 'sil®i39tiiii, ^ ^ 'smptm *tp^ ■snan ^ssrii?iT 

■?5f I 

a I 4'^ '^if^ 'o(l(.®il<p S's^'s) (light exposure) Tlf®C?r Pf?l l 

'js I 'ipg^ ifi'^^i^psfP5c®ic5*tc5i?i?^i 

*11 ■^c?Rf '31 la's], ■®T'^ ^'sjlR Piiiat'ha ^^jlitps 4Pft?r <i)<ir1«i w <?ftc^ i 








tM 1»t5Vi>5l liR^ *Rr 


PlPlv*^ «lHii’««^««i 

i I ^ ’Sil^ efllRSf CT«I1??T 'S^ ^(m aloim CT«IH?T WT 1^11%^ felT <0^ 

^I's? ^1 *ll« I 

^ I *n^,'®T^ 'Qirf^ blot's «il?ll'8f»| *1^ I 

'5 I '»i*^['f <pl«HPi>^ ^t'® lilWil '5S I 

8 I ^i|'fl| 'SIW^ ^lC*t C«tW «|tI5l'S I 

(t I CTt?St, ^ ^ ‘ijs«ii?,»i liRl ^ '?P®PI •n^t'sr t*(n|»i'9 

« PlPl^ C^ 3rtJj]Tll I 

-b I *tl^, ^Tw, iJRPrftJ? 1^lf^ C®ro8 ^ I 

*» iTilw*rat <iRi fif^ '9?, I»«j|^t«i5i fl*B'»t‘«)'o cff?r i 

V l?^iiRX’ll^PlK'^?lRl«|C?ll'BW I 

P^PlV^RT >l1*l|ill«l 

^ I CTPPT wkfn ^ (2 X 22 X 4 foot grid) 

^ I ^ ^ R'bw "T " - PicM) <ilr41 

o I jm\ ’a«R?Rf ?ros?f iJftsr ^ ^wtjw (^, *n1^, csrum, isprm ^ 

rijltl*! 5»luln I 

81 fitcam% I 

<t I ^ CTpPt liRK 'ailRwl^ >»R'o|<i, w«tlR<, <^, t'lC'o^ 

'5]^, ■p'Sf^ iPlW, CTW lilW 'iR?,^?lt*raf5*W I 

































Tp^pr ^r#t c#^ 



fe i8A: '^P^ 1%f%°-‘^ ‘^'^s ^5T^ I 


^THmrn'8 Tf^’ttl^: 

■^Pf« ■srl'THM 'il'^?, W’tlf^ sicili'b't'l I 

i I PiPiv-'^i^ '5R^H 1%'f?i <pR I ©!(.?!■5 ^(.'® ‘iit^ ^■'iw's Rcb Rw '^rn:^ ■’irc©! ’UR/pt 

^ c^rKf ^ I 

^1 (?TC^¥i¥fes'^ I 

'S I •EPC^-a '5|t''T5Rr®t C«T-Wl^^5, <P?l(.'s '5rfr« w^iiw-g •’^R?^ ^•'’R:^ ^ 

■p'S^ Rc»i?i £f*rRT ■^RRl^ (runners) (7RT ^^TRl^ I 

8 1 ^°s«[?prtft '5 ||Sc,i5?| ^ I 

«■ I afsTR sr:^ WU tr^Riju 8V ^ ^ %5t ^^tR;^ ^ | 

'jj I «r%^R:% (TTtwf ^ ^ ^ i 

HI (?T¥R?ra ^«t ^ynrmR^r (?t isjrm ^^prRrs ^ i 

VI W^*RRRRRl I 

S> I T^f^RRRR5R^& I 

io I RRH t£|^?. 1^PT RCnl Rf RR CTCR ’lH'srt ‘P<1C'S | 

ii I %% sfsftR rrr wiWr;^ ^ RjprR:« ^ i 

I RR RlRllTRS ^ ^RR RNt;^ I 

ivs I SR;^ RRR CRRK i£|R^ R^R RS^ ^ ■fRsRS'f )£R5 «J<Rt ^ I 

i8 I ^RR RRR ^ CRR RRI:^ ^ I 
























































^<t(t 

>a|t^ 2|^ 

i I '^P^Pf 

^ I 2|^tac®sf C®K I 

«I '*F«R 2t^?rR (?r*t I 

i I Tp5Rl>i^^^y 

^ I -jpepf £pPl?r? 

<IMl4f1^ «J?t 

i I ^P«R atc?rN%n5t 'aik«ili>»il ^ I 

^ I ■Jp'R HMI»lM C®T*f I 

vS Tpwpyf fsrfsrV'^l^ I 





(Thai Aluminium) 



■’ll’# «W5r c«rc^ ^rt’FTif^ w ’Ticst’iTif^ ^ I 

i I TRWt, '8fHI*ll<l opt ^ 'aill»lI5|Rfll»l (Aluminium joinery) 

t'sRt'a '^?*T ^ «ltC^ I 

^ 1'^ Wig’ll? *iin?'H Rw '8wi«iRR?iiii ^ i 

« I «I1^ 'aiJl#l1^PfllC»lil RI«:| 'ail*l<M*|ar ctsr- aiMlii^l, cilw^’l ’fl'SWT'^ I 

8 I R»ih<i^ nIws 'sthhl I'oRiu'o ^?rf ^ I 

<t I «t1^ 'aijl^l^sh i»l(i*i*i, «uk(.’i*l R(«fl ^c?r ^*icB%Rf t'awlwHw ^ i 

'Jj 11^ ^»i<p|ii^fRlTr RI^ list's '0(jtT([»iR«l»i ^ I 



IM ie.i : <!llt 'aiJl*ll^Pilll»l cslW^ 














fiWK lli> 

1¥^C»t5T - Powder coatings), (Anodised) 

‘Pic'srg I (?p)sf- 

• f^RTlil (Pliers) : ‘PiK.'s I 

• ^jWif (Hammer) 

• C5IC55T (Level), 

• CS^t weflii (Tape Measure) 

• ^ (Utility Knife) 

• ^5f% (Cotton cloth) 

• (7FPF lilvst^Pi'B |Plf%?, (Self Adhesive Flashing) 

• C”2f (Spray Adhesive) 

• <p|ci<i l^rsR (Wooden Shims) 

• i£|«c.^Pi'» Pit'll (Adhesive sealant) 


• ’tR (Caulking Gun) 



>fl?r -“if^ 'Q P5t?Rr c5c?r c#f i «illt ^ 

■^(RT, ■JIR, WT (3F§CTS*tR?r ^ I ii|f& pRpK-'^l'ir 'SRT 

<ic.0(.8i PPR- lilc.'ihl^ter^^ C’ll^ ’IlSvsIo C5®ft I ^ '«liJC5 g*^ 

'Q CTRR ^PiC^ «I 1 ^ ^il«lPP?ll»l I «illt Pc?l 

PfPt'^o CSRlR® R CTSR R'sjIP '*1^ I 









CSlI^ (Glazing) 


^wc*ira RRjji ’tPf <ij<irI<i ■?5i I 



- Jii|\swi'oi(,<i cgs^r ^ ^ <hH>i (,<i>lwl ’TspuT ^ i 

Sp^rf^ C.'O'SW 'aihc'o ^ *115^ I 


- (Fixing) <p|(,^*il<i fJi<p»i(,'o| (fastener spacing) <p*iPi«i <p<i(.'s ■55^ i£|'^^ 

f^l^PT ’frrf^?. (packing) <p<it's 1 

- (Joints Operation) t<p|t»ll »i»)'»ij| I^^Tf 1 





■^? 



StPTlWlWf 'ailOTl&ll I 
4? "stHm I 
-<ii<r Pi^l®t t<pl‘*i®T ^ I 







•ID^HI HI*|: ^»|I«(.'o<I Cff^a^lt 

CT R»i1flc'o<i cst-^^i® 5 ctra^ c^i^r 'si^ «wl i 

eraiw% wnf^ «Tiimm: 

^ I WBHRi;, cB«r 
^ l%5t 
«I t^lHW 
8 I 'e»H 
(t I 'srfBPi 
'5s 

H i^nk’Sf& 

V I ^'spl 

}»I c*icg^ 

io I "spr 

I nl*ilti'Si '=R5Hf 



✓1 


■ffej i: ^»||'$|C«5| ^-’ailw'iJ C(fail1?f C^M®T 




































15#eT 




i I '5f^2t«Pr (?T-'3||5(,'5<)^S5C^ ’STf’^ ^sj^pUft •^»ll'll left's •9'S1(.'S I 

I ^tsTRf C®tC^ 2f*rR^ (.inH ^ «i'(i Wf)k«i5i *pw c,<Piaw^ 1%^ ■^C'® I 

O I ■'5l^’l?f '^I^C'S Wilicei'Sl (,<piaw^ i£l^ 1^ £|tra <p|tim *q»<l(.'S ^ I 

i£i'OT?Tk^ iff (?r. 1^. c<?tc^ vDo OT.1^. 'srrfS? ^ Tjtei? ^rwRi 

8 I C’ltfi*? ncj3|<i ■^If'^ •^'oPi t>H 'BR <pw I '^'sl srRt'o '5^ *^NI CTl'Sft Re's 

^ I >iit IPRT ^ wtiw'stt ^ ^ (?rh©rr c?mm 

ftjPIR <‘l®r <pn(.<i I (ffeii OT*f) 

ff I WtflW'JI CStW ^ t^t^llW'Sl J1»IWl‘f ^ ^ ^ (ffen 

OT^) VS: 8 : ff ’I'^f^c.'s Rf 'srfBTsT Rf Rti) •»1 »(C<pH <P<ll RlTT I 

'Jj I a|WJ<i|15 (7i?in?ra ^W«tT "^If^ 'si«|,*ll^ C^ ij^ ’IWIR 

^ C^RR C^ R’t fro® I ifl fitC^ ■sfllB C^ TiMR? i,Pioll ^'ol? <P<l(,'® 

^ I 

H I ^-'ai|\»5 Cff'STIt <p|tet<i ®'^i'o| <p^i(.'® ®t|?|'*j|<l nfD *q»*^'^?rR?I ^lb|^ <p<it'® I 

^ rsiR ^ '®iRc«i ^ c»t-^ 5|1®5 ^c?rc^ I 

»t'®«^'®|: 

i I s|(.'®j<pil> 'sit'®f ■»iR<p'»ic.'<i Rt'® I 
^ I ■511*1 etR'® 1^*1 CB*f ^ Ji(.^l'8»l I 

vs I ^Isr C“tW W*flf^ *lR>i>l^i <P(.'a '®R(.i) iil^'lt'® ^(.<11 


4l®fs R^H 


*lft^FllT * 11 * 1 : 5 |,R«iIi Pi»li '’1 (,<p|“H 

^BW*IT: ^»iit)t'®5i vaiRva ?55it I 

■Wt1% «'Srt'lRR: 

"Wl# ’n'lRH 

i. ^ 

vs. 'Q 5 R > 8 . p|(,i(^ 

8.'sifBl5r 8. *tiR 







«». “i, ‘*Pl. TO 

V. i9»^*lHBMC«l1flTl 

K'*i»r 

io, ^jlnH 

TO ♦flSrt, (CTl^f^WW ^ TO ft *l1^^ ^1®^, TO CTftt 

TOlT ^k’O'i I 



aECTIOHONXOC PLAN OK TOP VIEW 

ftlfl.: 'STOr 

i I 'SilWl +fll *l<fM'M *IW 'Sl'PIlil l^ftil *lftft <I*H 4il» ^ I (6?^, 

*1^ •iSlrot) 



















































8 I ('^) St'S): ■ 5 fjnJi"vj^ ■SrtoTtSft®^ < 1 )< 1 ^(^ <P(.?I i: ^ : 8 

- i'ST Sft’t It ^ I (ij-^ 

- t#i*f ^ ^TT I (1;-^ ^wt) 

- 2f^ ^ ^sn:^ I 

^ ^«rf c*iw ■'W 'srri^ I (t£iwM 'siTi^ 's 's^ <pw ■'Tif^ Rw 

Rt's^ R“%i3[ '^PT '^rtw) I 




f5i5 'O : Wl^. 1%. t%. ■^^rrsf <l^R«liii ^ ■f%f% 

('*f) ^<(31^ CTO: ^^31^ iff^ 'Sispift irl-Wst W ^^#7® ^ I wrf%c^ 

31^?, (fe CtC"*!) slc^li'st'i <P?l(.'s I t^CR Wl1%C« 

w ^ I w ifi- C3T. ■^■=1^ ^ (i^^) ^ 

'*l|l54lC'S ^ I wr fe?f 'STrl¥Mt ^^5117® ^ I 'Qcf5l^ i : 

8 ■f%'f*f C5n®ic^ ^■'^tc® ?®1% <p-5ic's ^ i£i'^?, 'srt'^ tr 'S'?rfc® 

Ut^Tlt w® ^ I 
i. uHfera I 

31®<i®|: 

i, 12fc®j^ ^5#^5®fw ^ I 


® I c^ '^’ftf® '8%?r ^"^fc® ^ I 






















































































Hl*|! ^jcB^r waH Pi^H C^M®f 
®Cir*lJ: OT5H WM C#1®r ^5 i#t ^ I 

*iral»f% wilt^ «"iiW^ 

wtH^ 

i.'^ 

'S'R 

«. ■sifSI^ 

8. PHRu (?R®*T 


8. *n^ 

(t.^ 


i I <ihl^ 

^I’W 

« I '^tf^'51®# 
8 |?1^ 




Q(,<9 s ^»u «I^ 'spi®iT %® ^ 


^1*1 Rtv I 1^*1 ^ ^tU iSi^ ’'ik’4 *i''t®il 'iHIt'o *?j.s I 

fsi^ 8: ^:c5?r »ffg^-5|RI1?I C#1*T 







^It'ara *(t*l^l^: 

ii I d^iHiU (rostf^ 

I 

^ I 2tt?rt®f%?i iii*iiiiH's ^r^^iiR) <p?ic.'® ^(.<11 

'0 I ( 3 r*f OTTrtc®Rr attcs '^sof ^ ’TKf’llf^ •i-^k's '55^ 1 

^ 8 I (?TM ^ sflra^ »iN (.151 gtBf ^■' 1 ^ ' 5 (iiJ Tjl^ <iPit?i ^f®T 

I ■^['oifD (,i?ii(,»i'{i ■^i^ciRr R(,'9 ^l<pt<i I 

<f I Pi^^lR's ' 0 (^<il 5 l (i : '!}) 'sPFTf t'sR <p?n'o I 

'Jji sjCKlst^ii ^I 

s I am ^ wn?i '*r«rm ^ afm m ^ ^ m aif^ c®ft^ 

1^. R I 

v I csfi\5«pTf ■sR®iT 1^ ■^cir R?r am ^ ^?iB?r 'b 1^. 1^ '’3 <f^ ■spmr ^ 

is I ■»lkk<(J eTl^ 'Q^^SRI ^TkfCTT ’*11^ eTl^ C?rc^ ^B®M 

■^m <P<l(.'a '55^ I 

io I ajc?)l®j*i ' 5 («[?rlft ■aMlwlRs?.^^ <p^ic'® 1 

I PHfaB wt'ow'Si 31 kl(,<ij •»i»iSdo'o| ’ift^'^ w^t'o 1 

i I ’jw 1%%?f ^mo ^ I 

I <^i'8t (,*i(,<i ■^ra'^nR ^Ifl«i>i« ^•at'o ^(.<11 


5*l'8t! Pl®lk R4iH C^t*t®f 

’iH’fk m: ^CB?1 ReTk f^®t C#^ I 

Sw'Ijs tjcB? f^N? 1 % 4 t*t c#*H ^ 5 [#t ^ 5 ?it I 


a|c?i1'^ WtiR « TrtmR: 


wnR 



i.^ 


<l|Pl 

o.'srfBk 

«. Piw-B 

8. PHfa'B CeTCSeT 

8. «fri^ 

















4. 






V. '^tf^ i>hR 





'^4- X U'^Pl Pl'iln R4iH 

b. «MCsr Rfo^ ^ ; <!» 'ai'i.'Hli.'o Pnai^ ipisit^t'o | 

’^. f*l*rRf t'oRn '^hIu 's •'1*1'8*1 ^(.'0 4i,w I 

«. "SIIW 'IHMiPf ^-tilt'sI 

8. '5,11 ^C3 'jjw ^5 Venn R'H^I'® C^StU *llt*t *tt*lt*llR( ^'*llt'8 I 

4. ifl^iCT «t«nr 9c?Rr ^^iim \la i 



wlvj? ^ ^ ('5.,8,'5 j...) 

Ifet -(t: c*T. 15r. «i^«pisi ^PTRr R4 h 









_V_^_ Oj<i-i 

H-iin IH^H: 


^ I "SIH 'S|»l,«llD *#«lt ’*PH ^ I (S^T^, «r^, *tSNr®!) 

^ I '®*ii?r ■snlSw' *ra i: eic5i^s% 

‘ww ^ I 

O I •»i|»((,«i « 1*1^ C^J5l?f ^ ilR\ ^ ♦IW I«»(lu ^scif c,^d|ii ^ aRX. 

*(l^l’*lk*i i/8 ^mJ5i sluPtts* olufU C^5l<l ■^'ilc's I (f§ai OT<f) 

8 I 'OlT •nhti 'a '|f& dpFl? «<1I^ ^tTl '5l^lf& C^pFRT *8 '*ItW 

•j^fU d?KRr ?i]W I 

<t I ^ir »iiiiwi) 1*r^ ^ «"STtc^ ^c5?r ^ ^itcH ca?tl^ ^ 

I 

«> I '^-<n >ii>iw<i 1^ ^ wf 81& (8 ^ =^1^ 3ni% ^ 

^1 

^ I Fj«ikn5i i’l TOI iSRsf^CT* Ca?5Rr "S tRwN, 'SIlCV t^«l« « C$8RI (W FjfPT 
« t^SBln ^ <I'^k'0 I 

b^ I R'Sls ^ liRf I a|'o)t<i a^c.'Sil’et^ii ^Bco'oln ^ ^-nk'® I 



















i I a|f^ ^C?r 'o«iW(.*f 'b <3?F 'sr®IT <ij<^rI'S 1 i£|'^ (.'sticv? 

Wit stW»f ^ I 

'S I PHRU (.'nc'0'1 >8 'Q®R ’*fl^ 's '®®r ’ift^ ■^c?r 4'^ 2t^?ii^f%r «i»'!>l« 

^ I 

8 I 'spwl? 'ol'S'l) 1^ ^ I 

<f I *JiE^^iB©t®il(.*p *lI5st>l5) •Pelt'S I 

■Jj I <ij<iRl(.'Si'a 1%!^ ^ ^iSc^ 1^'stic'a I 


OT?n®r R^n c^l*i®r 

Hll’flu *11*1: <p*fl'Si OT?lH (.<p1“H 
^W*lT: C#^ W I 

«tl3l1^% Wtlf^ «'SJl'TW: 

Wl# »ll*1l»ll*1 


'S5R '^lf% 

'0. ■srfBl^ 0.1=T 

8. FHRu (.Sit'S®! 8.^5^ 

'J5. '^1®# 

*1. ■5m 

V.^'515# 

Ss. 


io. C^Ftil 


(t, w 






Pil^ 





■ffen ^<t c*r. f*t- pnjl*r 

410WI *(hMl^ 

I iJtWCit^SsirfSrW WITRPW 
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